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ORDX\X(/: /;.V77f. 1 0RD/XARV/ The Terrier, the Navy’s new all-weather 
anti-aircraft missile, is now being produced in quantity by Convair in the Naval Industrial Reserve Ordnance Plant of the 

U.S. Navy’s Bureau of Ordnance. Responsible for supplying our Navy with the most effective weapons, the Bureau of Ordnance 
participates in vast programs of research, development, testing, and procurement. The Bureau of Ordnance facility at 

Pomona, California, managed and operated by Convair, is an outstanding example of government and industry 
working together to produce weapons systems for the defense of out country. P n Kl 1/ A I D * of 

UUllVMir\ GENERAL DYNAMICS CORPORATION 






How the Holley "hidden co-pilot” 


does two jobs with one handle control 



I'lmmghoiiC tlic riilire o[>cr 
iitional range of the nc« 
Douglas YC-12tB. engin 
power an<l propeller gover 
tling must be prerisely eo 
ated. This has always been a 
haniile” job but in this new 
me the job is done with a 
^ control lever and the help 
Holley Power Control whh'h 
ions like a "hidden co-pilot". 


One of these controls inslalleil on 
each 5550 liorse|H>wer Pratt cK 
Mr'hitney Aircraft T-34 engines 
nulomaticully sen^s altiliide. air 


— a seriesofiireeisinn manufaeturetl 
S-dimensional cams. These rams 
eonlinuoiisly interpret this infor- 
mation in terms of engine power 
which is automatically adjusted 
through precise metering of fuel 
by the control- 

The Holley Power Control not 
only <'oordinutes the engine ami 
pro’peller for all forward thnisl eon- 
dilions but also controls the vital 

reduce the aircraft's lanriing roll. 
Designed, developed and umnii- 
faetured by Holley, the "hiildm 



ISAOES IN THE DESIGN, OEVEtOSMENT, MSD MANUFACTURE OF AVIATION FUEt METERING DEVICES 



For fttst, efficient performance at temperatures as low as —65°, 
consider pneumstics! Viscosity of the air used in pneumatic 
systems remains essentially the same over an extremely broad 
temperature range. From —65° to -|-250°, the syst^ is never sluggish. 
Only pneimtatics stores energy and delivers it ijistantly when you 
need it, with no weight penalty. You get high horsepower 
delivery from a low horsepower source, with considerable saving in 
weight You also save space, since pneumatic systems use smaller lines, 
with no return lines required. 

With pneumatics, there is no dsinger from fire, since the air used 
in the system CEUuiot bum. And leakage is no serious problem. 

Air is always available, and the compressor itself will compensate for 
any minor leaks which might occur. 

We here at Kidde have a complete line of pneumatic system components, 
as well as the facilities for engineering complete pneumatic systems. 

If you have a problem in pneumatics, please write us. 



Walter Kidde It Company, lne,1 118 Main Street Belleville 9, N.J.« Waller Kidde t Company of Canada, Ltd, Montreal —Tnionte 




’Round the World 


TheDWCs had interehanfe- 
able landing gear — floats 
over-water flight and wheels 
for flight over land. 


It’s Performance that Counts! 
For many years, Phillips 66 aviation gaso- 
lines have delivered performance that has 
resulted in complete satisfaction to opera- 
tors of military and commercial planes. 
Phillips Petroleum Company is now pro- 
dutang 115/145 grade aviation gasoline m 
vast quantities, and is also manufacturing 
improved fuels for the latest designs in 
turbo-props and jets. 

An important milestone in aviation was 
established by Phillips with the manufac- 
ture of Di-isoptopyl and HF Alkylate, two 
power-packed aviation fuel components of 
utmost value to modem high-speed per- 
formance. 


to November, 1954, a B-47 SlraloJei bomber sWyed in 
the air for 47 hours, 35 minutes and covered 21 000 
miles at an average speed of almost 450 miles per hour. 


In aiwraft fuels it’s performance that 
counts. And Phillips 66 products are out- 
standing for performance! 


AVIATION DIVISION 
PHILLIPS PETROLEUM COMPANY 
BARTLESVILLE, OKLAHOMA 
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PARTURE 


Re^eapcti develops aircraft 
bearings lor eKireme speeds 
and temperatures 

With jet aircraft Asking higher and faster than 
ever before, bail bearings are being called on to 
meet increasingly severe conditions. For example, 
bearings that support the turbine wheels are sub- 
jected currently to temperatures up to 500° F. at 
high speeds and heavy thrust loads. 

Anticipating still greater demands in the future. 
New Departure’s Aircraft Research Program is 
already developing bearings for operational speeds 
of over 100,000 rpm and temperatures moving up 
towards 1000° F. 

Typical of the bearings used in jet engines are 
New Departure’s split inner ring types. T h ese 
bearings are giving satisfactory perfonnance in 
production engines today at extremely high speeds 
and heavy thrust loads. Write for hdl details. 





NEW DEPARTURE • DIVISION OF GENERAL MOTORS • BRISTOL. CONN. 


NEWS DIGEST 



Domestic 

U. S. and Canada will constroct a 
new radar warning network stretch- 
ing from the east coast of Labrador to 
the southern tip of Newfoundland. Tlie 
network— one-third of its cost is to be 
borne by Canada, two-thirds by the 
U. S.— will be an extension of a radar 
net being constructed by the U. S. off 
tlie Atlantic Coast. 

Litton Industries announced that 
production has started on a low-cost, 
desk-size digital computer (AW Aug. 
22, p. 75) with both commercial and 
military applications- The computer 
will sell for approximately $10,000 and 
can handle "almost any scientific prob- 
lem aside from data handling.” 

Hamilton Standard Division of 
United Aircraft Corp. will become a 
major source of supply for parts of the 
Nike surface-to-air missile. Army offi- 
cials said Hamilton Standard will pro- 
duce "at least” 50 different parts for 
the missile, including fins, bulkheads, 
fittings and housings. Prime contractor 
for the Douglas Missile is Western 
Electric Co., Inc. 

Elwood R. Quesada, World War II, 
commander of the USAF’s fighter force 
in Europe, resigned as general manager 
of Lockheed Aircraft Corp.’s Missile 
Systems Di'ision at the climax of a dis- 
pute with Lockheed executives over de- 
sign and development procedures. 
Quesada joined Lockheed after retiring 
from the Air Force in 1951 with the 
rank of lieutenant general. 


North American Aviation, Inc., 
signed a technical assistance agreement 
with Ccnstrucciones Aeionauticas So- 
ciedad Anonima (CASA), of Madrid- 
North American will provide technical 
advice and help in the repair and over- 
liaul of F-86Fs recently turned over to 
the Spanish government by the USAF. 
R. M. Hansen, North American senior 
representative, and eight other technical 
advisors wilt set up c^ssrooms in Spain 
for CASA employes- 

Tomonow marks the 20th anniver- 
sary of the first scheduled flight over 
a major ocean— the run bv Pan Ameri- 
can World Airways’ China Clipper 
from San Francisco to Manila via 
Honolulu- 


Financial 

Lockheed Aircraft Corp. earnings for 
tlie first nine months of the year 
dropped to $4.73 per share from $6.07 
per share for the same period of 1954. 
Lockheed President Robert E. Gross 
attributed the lower profits to develop- 
ment costs on two new transport models 
(the 1649A and the Electia turboprop) 
and lower military production. Missile 
Systems Division sales for the nine- 
month period, however, were mote than 
$16 million, double the volume for the 
entire year of 1954. 

B. F. Goodrich Co. reported net sales 
for the first nine months of 1955 at 
$561,924,350, a 20.5% increase over 
the $466,499,115 roistered during the 
same period of last year. Direct and 
indirect sales to the U. S. Government 


amounted to 5.8% of the total net sales. 
Estimated net income for the nine 
months amounted to $32,395,212 
($3.66 a common share) after provision 
for all costs. Hie same figure for the 
1954 period was $27,371,729. 


International 

The first Canadian-designed guided 
missile, the Velvet Glove, was placed 
on display by Canadair for the annual 
meeting of the Air Industries and 
Transport Association in Quebec, Can- 
adair reported that the supersonic 
missile has been successfully fired from 
F-86 Sabres and Avro CF-lOOs. 


British Ministry of Supply officially 
announced that two rocket plus turbo- 
jet powered interceptors are under 
development, confirming Aviation 
Week's report of Noi'. 15, 1954, p. 11. 
The two rocket interceptors are the 
Saundeis-Roe SR-53 and the A. V. Roe 
Avto-720. 

The Faitey Aviation Co. announced 
that its Fairey Delta 2 research plane 
attained supersonic speeds in a climb. 

Hindustan Aircraft Ltd., manufac- 
turer of the first Indian-built trainer 
(the HT-2), announced plans to put 
the aircraft on the international market. 
Demonstrations of the plane, which is 
already in operation with the Indian 
air force, are scheduled for Rangoon, 
Bangkok, Cambodia, Penang. Kuala 
Lampur, Singapore and Melbourne. 
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WHO'S WHERE 


In the Front Office 

Maj. Gen. AUen R, Crawfoii] (let.) 
elected vice president of Eutopean opera- 
tions for Republic Aviation Corn. Robert 
E. Minton will fill Crawford’s former po- 
n as general manager of Republic Avia- 


Slater, president of Frankfort 
Inc., named board member of 
Freight Corp. 

A. %^thees, vice president and 
inager of Sierracin Corp., Bui- 


tion Inter 
Ellis C 


Mark Macintosh 
dising of Tiaid Cor 
Other changes: Jam 
president-operations 
assistant treasurer. 


I., Sherman Oaks. Calif, 
s W- Bontems, Jr., vice 
Hosvard E. Freeman, 


Honors and Elections 

Dr. Barry G. Kri%. Stanislaw Krzyckosvski 
and Francis L, Moseley received I9>5 Flight 
Safety Foundation awards at the Annual 
Safety Seminar for distinguished service in 
achieving safer utilization of aircraft. 

Dr. Hii^ L. Diyden, director of the Na- 
tional Advisorv Committee for Aeronautics, 
recipient of the Wright Brothers Mcrootal 
Trophy for 1955 administered by the Na- 
tional Aeronautical Association. 

J. L. Atwood, president of North Ameri- 
can Aviation, Inc., received the Commander 
of Merit decoration of the Republic of Italy 
for outstanding contribution to aviation. 

Arthur F. Kelly, vice president-sales for 
Western Air Lines, will nead the national 
Air Traffic Conference when he takes office 
as president for 1956. Rea Brack of BranilF 
International Airways will serve as first vice 
president and John Oemson of Trans World 
Airways as second vice president. 

James E. Sullivan received the Dis- 
tinguished CiviliaR Service Award, the 
Navy's highest civilian honorary award, for 
former service as director of the Airhnme 
Equipment Div. of the Bureau of Aeronau- 
tics. 

B. R. Fondren, vice president-finance of 
Mcnasco Manufacturing Co., Burbank, 
Calif., and Norman T. Rockel. Tucson con- 
troller of Hughes Aircraft Co, have been 
elected to membership in the Controllers 
Institute of America. 


Changes 

Robert L. Griffith, assistant to the presi- 
dent of Delta Air Lines. 

William A. ReiHy, assistant to the presi- 
dent of H. M. Sawyer & Son Co. 

Kenneth L. Snovet, assistant to the vice 
president-manufacturing of International 
Business Machines Corp. 

Robert D. Brosvn, assistant sectetaiy- 
tieasurer of Fairbanks, Morse & Co, 

Bruce C. McLean, legal counsel and asst, 
secretary of Mohawk Airlines. 

(Continued on page ^6) 


INDUSTRY OBSERVER 

► Lockheed has offered Capital Airlines an Electia turboprop transport 
powered by Rolls-Royce RB 109 engines. Payment terms are considered 
very favoralale for Capital. The RB 109 is rat^ at 4,470 eshp. compared 
with 3,750 eshp. of the Allison 501 engines which will be used in the 
Electras ordered by American Airlines. 

► Convair is stepping up its sales prt^ram abroad for its Metropolitan trans- 
port through an education program of the single-engine performance of its 
twin-engin^lane. Convair feels the Metropolitan is ideally suited for intra- 
Europe traffic. Present sales backlog of Convair transports will keep it in 
production for at least another year, 

► England has abandoned its project for a long range jet transport with the 
cancellation of orders for the Vickers Armstrong V-1000- This means the 
first jet transport capable of non-stop transatlantic operations will be the 
Boeing 707 or the Douglas DC-8. 

► Oienda Engines' PS-13 tuibojet, rated at 20,000 lb. sea level static thrust, 
has completed more than 130 hr. of test stand running. Lack of altitude 
test facilities in Canada has forced Orenda to ask NACA's Lewis Lab for 
test time, 

► U.S. Air Force F-86D squadrons in England are still the backbone of 
Britain’s all-sveather defense. Operational use of the Sabre, controlled by 
the RAF Fighter Command, pointed up the effectiveness of single-seat 
formula and contradicted official RAF arguments on the unsuitability of 
such aircraft for British defense. 

► Bristol Aircraft Co. is completing work on the Bristol Freighter as soon 
as possible and moving a substantial part of its staff working on helicopters 
to temporary quarters in order to concentrate on production of the Bristol 
Britannia. British Overseas Airways Corp. is not expected to start scheduled 
service with the Britannia 100 scries before next August. One problem bas 
been lack of success in carrying out de-icing tests on the airciaft, 

► First evaluation of the Gloster Javelin night fighter in simulated combat 
was judged satisfactory by the Royal Air Force. Two Javelins, operating in 
a defense exercise, intercepted an^ "destroyed” their Canberra targets lOO 
miles off the British coast. 

► Strategic Ait Command is marking die tails of its Boeing KC-97 tankers 
with different colored Grimes lights so that each B-47 at a night refueling 
rendezvous can be assigned to hook np with a tanker marked by a spedlic 
color. Object is to avoid mid-air collisions similar to one which occurred 
over the Gulf of Mexico when two B-47s closed on the same red-lighted 
tanker and collided. One bomber exploded and was lost, 

► Performance of the 30-mm. Aden cannon, standard armament for the 
RAF Hunter, is still unknown. Very little tactical firing has been done 
with the weapon. Informed sources Relieve Neville Duke's accident in a 
Hunter occurred during firing tests with the Aden cannon. 

► First heavy aluminum extrusion press built in the U. S. is now in opera- 
tion at Kaiser Aluminum & Chemical Co.’s Halethrope, Md., plant. The 
80,000-Ion press, built by Loewy-Hydropress, Inc., is the first rf two that 
Kaiser will operate under the Air Force heavy press program. 

► Investigators of the House Armed Services Investigating Subcommittee 
are looking into complaints of Navy pilots that the Grumman F9F-7 Cougar 
is under-powered and dangerous to fly. The aircraft is powered by the 
Allison J33 turbojet. 

► Hamilton Standard propeUers continue to be considered for use on the 
Lockheed Elcctra turboprop transport which is powered by four Allison 501 
engines. 
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TITANIUM speeds the Fury’s flight... 


North American's FJ-4, latest of the Fury series of Navy 
jets, Hies with vital parts made of titaiuuni— from nose 
to tail. For this fastest of the Furies has a heritage of 
titanium. 

It was because of titanium’s high strength-weight ratio 
, . . its corrosion resistance in sea air . . . its freedom from 
stress-corrosion cracking that titanium was specified for 
the FJ-2 and the FJ-3. It was the production experience 
and the performance of REM-CRU titanium alloy parts 
under the rugged conditions of supersonic flight that led 


REM-CRU 

TITANIUM 

10 


to the further use of REM-CRU C-llOM and C- 130AM 
for primary fuselage frames and stiffeners, webs, angles 
and wing spar fitting on the FJ-4. 

REM-CRU, pioneer in titanium alioys for aircraft 
applications, has expanded production facilities for 
sheet, strip, plate, bar, wire and tubing. This means your 
selection of size, shape and alloy grade can be delivered 
on schedule for your requirements. And REM-CRU 
engineers are always ready to assist with the application 
and fabrication of titanium. 


To ktop abroatl of the laleu developments on this 
vital metal, uriie to Dept, ytlfd for the Rem-Cru 
Rnieio-a free periodical presenting the latest 
technical data on titanium allots. 


REM-CRU TITANIUM, INC., MIDLAND, PENNSYLVANIA 


Washington Roundup 


Shrinking ATA 

Plans for shrinking rather than expanding the Air 
Transport Assn. liavcTscen laid down by Harold L. Pear- 
son, ATA president. Pearson wants to show the member 
airlines a return on their ATA investment. ATA has an 
annual budget of about one tenth of 1% of the industry’s 
billioTS dollar gross revenue. 

Pearson’s first proposal has been to recommend the 
discontinuance or the four ATA regional operations 
offices at New York, Kansas City. Fort Worth and Los 
Angeles. He contends these offices should be closed 
because they perform no useful function and are ex- 
pensive. 

Travel funds for the ATA staff, which are regularly 
appropriated by the board of directors, hare been sTiarply 
cut by Pearson for the last two months of 1955. He also 
has abandoned plans to move from ATA’s cramped, con- 
verted apartment office building because he expects per- 
sonnel reduction in ATA staff to reliere the congestion. 

The only staff addition included in Pearson’s plans is 
lo hire Herbert B. Warburton as a vice president to head 
a new state affairs department. Warburton, formerly a 
one-time Republican congtessman from Delaware, is now 
serving in a congressional liaison capacity for Secretary of 
labor James P. Mitchell. 

These changes arc among those to be proposed by 
Pearson at the regularly scheduled semi-annual ATA 
board of director’s meeting Dec. 15. 

Leaks at CAB 

A series of infomiation leaks on confidential Civil 
Aeronautics Board matters is causing increasing concern 
to Chairman Ross Rizley. The latest incident centered 
around the Denver Service Case, details of which were 
common conversation in the airline industry before the 
decision became public. One Denver newspaper pub- 
lished a detailed and accurate account of the mutes 
awarded in the decision several days before it was 
released. 

Rizlev has repeatedly warned CAB personnel about 
such sccuritv lapses since he took office eight months 
ago, ’The F^eral Bureau of Investigation may be called 
in if there is another leak on an important CAB matter. 

Rizlev apparently also is concerned over the pressures 
applied’by the airlines in less than judicial efforts to 
influence the Board and its staff in their treatment ot 
route cases and other matters. The situation has come 
to a head over activities in connection with the important 
Southwest-Northeast Case. 

The chairman is reported to have warned the Air 
Transport Assn., and thus the industry, against pres- 
sure tactics. Apparently Rizley feels the industry should 
take responsibnity for policing itself and has suggested 
it adopt measures for policing its own actions. 

Navy Airlift Study 

Navy has renesved efforts to improve its supply system 
by increased use of airlift, including expanded operations 
with commercial contract air carriers, A study has been 
ordered by James H, Smith, Assistant Secretary of Navy 
for Air, to take a critical look at the present and future 
requirements in the supply system. This study is being 
handled in the Office of the Chief of Naval Operations. 
It will follow along the lines of a study done by Harvard 


University for the Air Force, which resulted in USAF’s 
present ibgair operation for speeding its supply system. 

Much Ado 

A new congressional investigation of State Depart- 
ment "favoritism” to foreign airlines, promoted by 
National Airlines, is likely to fizzle. 

A. G. Hardy, National's senior vice president, be- 
latedly noted that six Consair Liners, on Air Force 
order, had been sold to Saudi Arabian Airlines and 
thought it would have been preferable if the deliveries 
had been made to National instead. 

The facts seem to indicate that there is little to 
investigate; 

• In February Saudi Arabian indicated an interest in new 
Convairs for the high traffic period from June to August, 
when Mohammedans make their religious pilgrimage to 
Mecca, Convair, State Department and Air Force de- 
cided— to their mutual satisfaction— to turn over Convairs 
on Air Force order to the Arabian carrier. It amounted 
to delayed delis’cry on USAF’s Consait quota. 

• The Convairs were delivered to Saudi Arabian in May 
and June. Convair welcomed the additional business. 
State Department, noting that other carriers in the 
Middle East area are ordering British aircraft, welcomed 
the influx of U. S. equipment. 

• In September, National placed a S4 million order for 
six Convairs for delivery in mid-1956. Anxiously wanting 
neiv equipment, National heard of the Arabian arrange- 
ment in November, and Hardy made his public com- 
plaint that National should ha\e been given an oppor- 
tunitv to acquire the USAF allocation. Convair, though, 
had issued a press release on the Arabian arrangement on 
Apr. 7— four months before National decided to buy. 

Hatdv is forwarding a memorandum detailing 
National’s objections of ’’fas'oritism" to a foreign carrier 
to the Senate Commerce Committee. But csen National 
spokesmen commented that their complaint “has been 
blown up out of proportion,’’ 


R & D to Small Firms 

Count on the House and Senate Small Business Com- 
mittees to bring increasing pressure on Defense Depart- 
ment to channel more research and development con- 
tracts to small firms. 

The new Small Business Administration Act. which 
became effective Aug. 1, requires the department to 
report monthly to Congress on the division of research 
and deselopmcnt work between brger firms and small 
firms of under 500 erqploycs. 

Rep. Wright Patman (D.-Tex.). chairman of the 
House Small Business Committee, irate over the reports 
for July and August showing that less than 5% of mili- 
tary research and development contracts arc going to 
small firms, wrote to Defense Secretary Charles 'WiUon; 

’’’The SI .5 billion a year for (military) research and 
development work , . . represents a vast subsidization ot 
industrial research, . . . 

“These funds handed out to private business firms ate 
in a large sense outright gifts. The new product and 
process discoveries resulting es'en from those projects 
which are thought in advance to be purely of militars' 
usefulness turn out, as a general rule, to base valuable 
commercial application. . . —Washington staff 
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CAB Liberalizes Irregular Operations 


Carriers get unlimiled domestic charter authority; 
awarded maximum 10 scheduled flights each month. 


By Craig Lewie 

WashiagtoD— A new, liberal approach 
to regulation of non-scheduled airlines 
lias emerged from the four-yearKild 
Large Incgular Case, Civil Aeronautics 
Board has established a clear set of rules 
for nonscliedulcd operations, ending a 
ten-year period of confusion and in- 
decision. 

The Board renamed the irregular air 
carriers as Supplemental Air Carriers 
and drew clear lines of authority for 
their operations. Members Chan Gumey 
and Hacmar Denny dissented sharply 
with the majority over permitting some 
scheduled Sights by the irregular car- 

Whilc the Board finishes its ex- 
amination of individual carriers on their 
mails, 49 of them arc authorized to 
operate under the new rules through 
a blanket exemption until the Board 
decides on a final form of operating 
authority and rules on individual quali- 
fications. The four caniecs of the North 
American Airlines group are not in- 
cluded in the exemption. 

Here are the new Supplemental Air 
Carrier regulations: 

• Carriers have unlimited charta au- 
thority for passengers and cargo in 
domestic, overseas and territorial opeta- 

• Charter authority is granted for cargo 
operations only in international services. 

• Individual ticket and waybill opera- 
tions can be scheduled for up to 10 
flights a month in one direction between 
any two points. 

Irregulars Praised 

The decision, effective Jan. 1, 1956, 
generally goes beyond the recommendp- 
Cions of the two examiners in the case 
(AW Apr. 4, p. 12), the largest the 
CAB has ever handled. 

The unlimited authority for passen- 
ger and cargo charter operations doesn't 
apply to Alaska. Passenger charters in 
international operations will be pa- 
mitted, but they will have to be ap- 
proved on an individual basis under tlie 
CAB transatlantic charter policy which 
is the current practice. 

The CAB majority is liberal in its 
praise of the past accomplishments of 
the irr^ular carriers, "fhey said the 
nonschcduled airlines are currently mak- 


ing a substantial contribution to the 
national defense through the large vol- 
ume of work they do for the Depart- 
ment of Defense. "TTie CAB also 
pointed to the airlift provided by the 
irregulars in tlic Berlin and Korean 
emergencies as proof of their military 
potential. 

In domestic operations, tlie Board 
found that the irregulars have filled a 
public need for air service in periods 
and places where certificated carriers 
can’t provide it. 

"Aside from helping to meet the im- 
mediate travel needs of the public," 
the majority said, “the irregular air 
carriers nave played a significant role as 
innovators in air transportation. It was 
they who made an invaluable contribu- 
tion to air transportation by risking 
their own capital to pioneer in and de- 
velop the field of low-cosf coach-type air 
transportation. And it was largely as 
a result of such successful experimenta- 
tion that the certificated tmnkline carri- 
ers became parb'eipants in this field." 
Overflow Traffic 

The Board concludes that the record 
of the irregulars shows they are a 
significant Mrt of the air transport sys- 
tem and that Board policy should be 
directed toward "their survival and con- 
tinued healthy growth." 

The new class of Supplemental Air 
Cartiers is primarily intended to pro- 


vide types of scri'ice the scheduled air- 
lines eitlia cannot or do not want to 
provide. They also ate intaided to 
take the overflow of traffic the sched- 
uled carriers can't handle at peak 
tralfic periods. 

The CAB rejects the recommenda- 
tions of the examiners on charter au- 
thority as too restrictive. Under the 
new policy, Supplemental Air Carriers 
will be able to operate unlimited char- 
ter flights in the U. S„ carrying cargo 
in competition with the scheduled 
cargo lines and passengers in competi- 
tion with the scheduled airlines. 
International Charter Limit 

A simple plane-load restriction is 
placed on the supplemental charter 
authority. A carrier will not be able 
to charter less than a full airplane ca- 
pacity, but it will be able to charter 
an airplane to a group of individuals 
who are pro rating the total fare among 
themselves. 

In order to maintain its present 
close regulation of charters between 
the U. S. and foreign points, Che Board 
will continue to require that approval 
be asked for each individual charter. 

The standard of approval will con- 
tinue to be the transatlantic charter 
policy adopted last May. 

The limitation of supplemental in- 
ternational charter operations is de- 
signed to protect the operators from 
conditions which they don’t meet in 
domestic operations- But this limita- 
tion, along with the exclusion of the 
ten flights-a-month type of service, is 
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also designed to protect U. S. flag oper- 
ators which are still costing the CAB 
$25 million a year in subsidy. 

The Board figures that the interna- 
tional cargo business has a tremendous 
untapped potential and has given the 
irregulars unlimited cargo chatter au- 
thority in that field. 

The controversial part of the deci- 
sion lies in the new 10 flight limit 
between points. Along with this nu- 
merical standard, the carriers ate re- 
leased from the current prohibitions 
against flight regularity, so they will 
now be able to operate what amounts 
to limited scheduled operations. 

The CAB is careful to prohibit any 
pooling of services which might result 
in a network opaation of the hpe run 
by North American and other aircoach 
operators. 

Authority Clorified 

The present restrictions against regu- 
larity wae adopted to protect trunk- 
line carriers, which were then on 
subsidy, from undue competition- The 
Board finds that under present condi- 
tions the restriction has outliied its 
usefulness. 

According to the majority opinion, 
the irregular carriers have not been 
gii’en a new authority so much as they 
hai’c had their present authority clari- 
fied and simplified. Currently, indi- 
vidual sale flights between points are 
governed by a sliding standard that 
varies from eight to 12 flights a month, 
and thci' must be judged on this vari- 
able scale for regularity. Under the 
new rules, a standard yardstick of 10 
flights is applied with no regularity re- 
strictions. 

Future Possibilities 

The CAB says that the hard facts of 
economic realism will keep the irregu- 
lar carriers from using the 10 flight 
rule to initiate a large scheduled opera- 

More modem equipment and vastlv 
superior scliedules are expected to 
maintain the position of the certificated 

If the 10 flight maximum turns out 
to be excessive, CAB will reopen the 
case and reduce the maximum to a 
reasonable level. 

The new Supplemental Air Carriers 
will have their operating authoritv re- 
voked if reports indicate they have not 
operated revenue flights in two con- 
secutive quarters. TTiis is a move to 
prevent violators whose authoritv has 
been revoked from reentering the air- 
line business by purchasing an idle 
operating autliority. 

The Board held out a possibility of 
future cerbfication for irregulars bv 
establishing a policy on new services 
for specific routes. If the traffic of Sup- 
plemental Air Carriers on a route or 


group of routes exceeds 15% of the 
traffic of the certificated airlines in a 
period of one year, a case will be in- 
stituted to determine whether a sup- 
plemental carrier or a certificated car- 
ria should be chosen to provide 
additional ait service in tlic area. 
Gurney, Denny Dissent 

CAB Membas Chan Gumey and 
llatmar Denny filed a sharp dissent 
from the inajority decision to set up 
the 10 fliglit rule, calling it a return 
to the law of the jungle. 'Hie two 
members agree with findings on Sup- 
plemental Charter Service, 

Guraev and Dennv said the dedsion 
to authorize individual sale service "is 
economicalh unsound, makes a mock- 
ery of regulated competition, is an 


opai invitation to law breaking, and 
marks a radical departure from estab- 
lished principles of national tr.msporta- 

"In sum, we feci that the majority 
action falls little short of an irrrspon- 
siblc abandonment of the Act which 
this Board is charged with administer- 
ing." 

In their dissent. Gurney and Denny 
said that the majority lias taken the 
easy way out and perpetuated the prob- 
lems the Large Irregular Case was sup- 
posed to solve. Tliey expressed the 
Jeat that the decision will allow the 
irreguLirs to establish a scheduled route- 
type service, in effect granting them a 
certificate without making them meet 
the standards of the Civil Aeronautics 
Act. 


Air Traffic Control Will Determine 


Any Reduction of Collision Hazard 


By Alpheus W. Jessup 

Indianapolis— .Alleviation of the mid- 
air collision hazard, a major worry of 
the air transport industry and Air Force, 
reduces almost exclusively to functions 
of air traffic control. This was the gen- 
eral consensus of airline representatives, 
airline pilots, m.mufacturers and Civil 
Aeronautics Administration officials at 
the recent anti<olIision symposium 
sponsored bv CAA and the Illuminat- 
ing Engineering Society. 

Suggestions included improvements 
in aircraft lighting and mote conspicu- 
ous painting. 

Development of various airborne 
avionic da'ices to warn pilots of poten- 
tial collisions was strongly recommended 
by pilots. 

But every session eventually returned 
to the proposition that the collision haz- 
ard was imminent now and that it had 
to be met with available traffic control 

Neor Misses Common 

Tlio magnitude of the danger was out- 
lined by the Air Transport Association, 
Air Line Pilots Assn., and Air Force. 
Near miss data compiled during a one- 
year period from pilot reports to an 
ATA committee dramatized the prob- 
lem. ATA will not release total number 
of near misses reported on its pilot 
questionnaire, but a reported average 
of four per day during a typical month 
was considered clo.se. 

Walter G. Jensen, an American Air- 
lines pilot, speaking for ATA, said: “A 
sufficient number of near misses were 
reported to convince use that we have 
a problem that requites solution. 

“With regard to the neatness of the 
miss— in this particular study, the 


'miss’ was much too close tor comfort.’’ 

Of the near misses tabulated by 
ATA: 

• 60% were in major terminal areas or 
near airports having control towers and 
36% enroute. 

■ 65% oecuned in broad daylight. 

• 43% happened when visibilitv was 
15 mi. or more. 

• 87% were within controlled airways. 

Ait Force safetv officers reported that 
their mid-air collision accidents have 
averaged about seven per month since 
1952. • 

In the majority of the incidents, 
flight was straight and level and pilots 
failed to see the collision object. 

/. D- Smith, a Capital Airlines' pilot 
representing ALPA, warned that pilots 
are being required to operate beyond 
the capabilities of human eyesight. He 
pointej out that aircraft now being 
operated have closure rates faster than 
the speed of a pistol bullet. As a con- 
sequence. there is a "growing move- 
ment within ALPA membership to 
operate all flights within the United 
States under IFR conditions at all 
times.’’ 

Voluntary raising of VFR mini- 
mums is being seriously considered also. 
ALPA charges that the agencies re- 
sponsible for safety are not bringing 
realistic criteria into effect. 

Jet Airliner Hazard 

To todav's problems, Lt. Col. Jack 
Tiicllor, chief of the Hying Safety 
Branch of the Strategic Air Command, 
added that of interjecting jet airliners 
into the high altitude air space. SAC 
operating alone above 25,000 ft. has a 
“serious collision" problem now, and 
it is taking steps to bring its own air- 


AVIATION WEEK, Norambet 21, 1955 


13 


craft under positive control at all times. 
SAC, obviously, wants preparations 
started immediately for the control of 
all high-altitude traffic when DC-8s and 
707s go into service in about three years. 

A few participants, including some 
from CAA, questioned what the statis- 
tics meant and how a neat miss was 
defined. They agreed, however, that 
even heavy discounting of the ATA 
survey could not detract from the con- 
clusion that the problem was serious. 

Throughout the meeting, a genuine 
dilemma perplexed even those partici- 
pants who painted the blachcst picture 
of the collision hazard: The desire to 
jolt CAA, the Civil Aeronautics Board, 
the Government and the public so hard 
that programming and budgeting of ade- 
quate funds for corrective measures will 
begin without delay and the fear of scar- 
ing the public off the airlines. 

Hanging over the meeting, too, was 


a r^ret at its lateness. M. G. “Dan" 
Beard, assistant vice president of Ameri- 
can Airlines and symposium chairman, 
expressed the feeling of many, "I am 
embarrassed, being an oldtimer in the 
game and finding this situation coming 
up on us,” 

ALFA, ATA and Air Force recom- 
mended generally similar areas to con- 
sider in revising traffic control. 

Robert Stone, an Eastern Ait Lines 
pilot, representing ALFA, suggested: 

• Revision of VFR criteria. Speeds of 
new aircraft have become so great that 
old concepts are outdated and varying 
visibility minimums may be necessary 
for different categories of aircraft. The 
range might run from one-half mile for 
helicopters to three miles for light 
aircraft to seven or eight miles for 
DC-7s to 10 mi. for jets. Horizontal 
and vertical separation from clouds 
must be increased. 


• Control zones wherever instrument 
approaches arc approved. At several 
aiiports it is perfectly legal for air- 
craft to operate beneatli clouds through 
which airliners descend on instruments. 

"A regulationfs) which permits some 
farmer to legally fly his plane just be- 
neath the base of clouds as 1 make a 
letdown is an open invitation to a 
mid-air collision.” 

• Speed limits in high density traffic 
areas. "Right here at the Speedway 
they have traffic rules which make more 
sense than some of our rules. When 
the green light is on, the cars make 
speed just as airplanes do on the open 
airways, but when congestion develops, 
the yellow light comes on and the 
cars slow down and no passing is 

E ermitted. TTiere’s a time and place 
ir speed and there’s a time and place 
for control.” 

• Positive control of all traffic in the 



AVIATION 


SI 21, 19SS 


New ^rk, Los Angeles, Washington 
and Chicago terminal areas. 

fensen, on behalf of ATA, supported 
Smith's recommendations for recon- 
sideration of VFR regulations. He 
reiterated that the "see and be seen” 
principle was completely outmoded 
by the density and speed of todai’s air 
traffic, as frequentlv pointed out b\’ 
ALFA. 

This places the burden on air 
traffic control which, he said, "must be 
capable of control separation in good 
and bad weather with transmission of 
traffic information quickly along with 
clearances to deviate from flight 

He asked for greater use of radar in 
traffic surveillance, direct communica- 
tions between pilot and controller and 
better display of traffic information at 
control centers. 

ATA has recommended a change in 
CAA policy, Jensen reported, calling 
for extension of traffic control protec- 
tion to all types of aircraft in good and 
bad weather with limited exceptions. 
The exceptions would be private air- 
craft opaating under t^ulation at low 
altitudes and certain military training 
flights. To teach this goal, the CAA 
must immediately program expansion 
of its capability, incorporating all 
known devices aiailablc and imple- 
menting research for new dei'iees. 
Visual Limits 

Any doubts as to ATA and ALFA 
observations of the antiquiti' of the 
"see and be seen” principle were com- 
pletely dispelled by Dr. Walter Grether 
and Lt. Col. George Emerson of the 
Wright Air Development Centers' 
Aero Medical Laboratory and Capt. 
Norman Barr of the Naval Medical In- 
stitute. They outlined the physiological 
limitation.! of \isual observation which 
pilots have proven in flieht. 

Jensen and Stone both stated a re- 
quirement for proximity warning radar. 
"It must be possible to build radar 
which will put the airplane in a sphere 
of safety so that it can cruise along, 
and the pilot will be certain that he 
will receive an alarm whenever another 
airplane enters his .sphere,” Smith said. 
Since the pilot cannot watch the radar 
scope at all times. ATA and ALFA be- 
lieve the device must monitor itself 
and sound an alarm so that the pilot 
will look at his scope for the informa- 
tion necessary to take evasive action. 

S-AC safets- officers supported this 
request. They said that SAC bombers 
were using their K-bombing systems as 
a primitive device. Intruders into an 
aircraft's airspace create static on the 
radar scope, warning the cren to begin 
scanning for a possible collision object. 
This is particularly neccssan' since a 
B-47 crew must keep its attention 


centered in the cockpit 75% of the 
time flying the airplane. 

Other specialists discounted the prac- 
ticabilitv or need of a warning device. 
George' Johnson from WADC's All 
Weather Mying Branch, suggested that 
such a dciice would have to compute 
,ind tell the pilot exactly what evasive 
action to take and, therefore, would be 
too complicated. He outlined instead 
a concept of traffic control to "design 
collisions out of the air traffic control 


By G. J. McAllister 

Washmgton-Termination of the 
Renegotiation Act when the present 
law ends in 1956 was demanded last 
week by the National Security Indus 
trial Assn, and the U. S. Chamber of 
Commerce. 

NSIA said that renegotiation as a 
profit control “club” is a technique 
which does not foster the desirable 
mutual confidence of Goiernmcnt and 
industry in their business dealings. 

The Chamber of Commerce said 
renegotiation has no place in a peace- 
time economy because it becomes a 
profit control device which driies low 
cost, efficient manufacturers awav from 
defense production. 

These reactions came following re- 
cent determinations by the Renegotia- 
tion Board calling for substantial re- 
funds from two aircraft firms-Bocing 
.Aiqjlane Co. and Temco Aircraft 
Corp-— as excessive pofits earned in 
1952 (AW Nov. 7. p. 12; Nov, 14, 
P- IS). 

These 1952 redeterminations have 
profoundlv disturbed the aircraft indus- 
try. Profits earned in 1955 and 1954 
have not yet been examined by the 
Board. 

Lose incentive 

NSIA pointed out that renegotiation 
discourages the maintenance of a broad 
mobilization base. "This is so because 
renegotiation diminishes the financial 
incentive for the best producers to con- 
tinuously improve their efficiency in 
fulfilling Government contracts when 
the potential rewards of turning these 
same talents to commercial production 
can be so much more rewarding," 
NSIA said. 

The uncertainty of a company's fi- 
nancial status under renegotiation was 
emphasized by NSIA. ITie association 
said that no company can plot its fu- 
ture growth and dcielopment when 
there “hangs over its head a financial 
hazard which can require two, three 


system” through immediate revision 
of air traffic rules and regulations and 
improvement in the use of existing 
equipment. It is perfectly feasible, he 
said, to establish complete ground con- 
trol from a central location with posi- 
tive suncillance of all traffic by radar 
and automatic position reporting, trans- 
mission and posting. A free air space 
up to a certain altitude would be made 
available for light aircraft under John- 
son's scheme. 


or mote years to be finalized- . . . The 
threat of an unpredictable renegotia- 
tion refund can completely upset any 
sound plan of internal financing.” 

NSIA pointed up a situation that is 
puzzling industry: Reversals in Regional 
Board recommendations by the statu- 
torv Board in Washington. 

"No small group of men on a Rene- 
gotiation Board, regardless of their 
qualifications, experience and intelli- 
gence, can equitably dms judgments 
on what constitutes fair profits for 
performance of Government contracts,” 
NSIA said, “It is inherent in a human 
being that regardless of the infomiation 
presented or the factors considered the 
final decisions tend to be arbitrary. 
The tangible evidences of this, to in- 
dustry, are the observable differences of 
opinion as to what constitutes exces- 
sive profits as it shows up among Re- 
gional Boards in dealing the same na- 
tional industrial organization.” 

Recent reversals of Regional Board 
decisions include the Temco and Boe- 
ing cases. 

Diseriminofien Claimed 

The Renegotiation Board is aware of 
industry's concern oser its action, but 
will not publicly release its facts and 
reasons for its redetermination actions. 
The Board claims its status as a quasi- 
judicial agency forbids such releascs. 
Thomas Co^cshall. acting Board 
Chairman, said: “. . . We often find 
ourselves in the position of 'peacemak- 
ers.' Although the 7th Beautitude as 
set forth in the Gospel according to 
St- Matthew reads: ‘Blessed are the 
peacemakers for they shall be called 
the children of God’— that has not been 
our experience to date." 

The Chamber of Commerce cited 
two cases in support of its contention 
that renegotiation discriminates against 
efficient manufacturers. 

First company makes a piece of 
equipment pticecl at SIO.OOO with a 
profit of 25% before taxes while the 
second firm sells the same equipment 


Industry Groups U rge T ermination 
Of Renegotiation When Law Ends 
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to the Government for $12,000, but 
it realizes only a 10% profit on the 
transaction. 

Under the present administration of 
the Renegotiation Act. the Chamber 
said the first company would be sub- 


jected to renegotiation but the second 
would not. 

The Chamber said the second com- 
pany. whose excessive price represents 
the cost of inefficiency, would pay the 
refund if "renegotiation were a pricing 


rather than a profit control measure." 

llictc arc manv cases, the Chamber 
claimed, where top flight companies 
have paid renegotiation refunds while 
their mcfficieiit competitors have been 
cleared., 


Sagebrush Maneuver: 

Atomic Attack Tests Dispersal Concept 


By Claude Witze 

Fort Polk, La.— When the first atomic 
blows were struck in Exercise Sage- 
brush last week, this huge military ma- 
neuver was opened with a realistic test 
of USAK's concept for the dispersal 
of tactical air forces. 

Within a matter of minutes. Aggres- 
sor planes dropped simulated nuclear 
weapons on 18 U. S. and friendly air 
bases as fat north as Langley AFB, Va. 
Opening the exercise with an all-out 
coordinated air-ground assault, it still 
was cleat that the Aggressor’s prime 
goal was to cripple retaliatory power 
of the U. S. ait units. 

The air attack was made by Martin 
B-57 light jet bombers that dropped the 
equivalent of 850,000 tons of TNT on 
the bases scattered over 10 states. It 
was not announced how many B-57s 
were used, but seven were intercepted 
and four "sbot down" by North Ameri- 
can F-86Ds flown by U- S. Force pilots. 
Presumably the entire attack was car- 
ried out by not more than 25 aircraft. 

Onlv a few hours before the mock 
air assault, Maj. Gen. Edward L. Tim- 
bcrlake. Commander of Tactical Air 
Command’s Ninth Air Force and air 
commander of all U. S- forces in Exer- 
cise Sagebrush, told Aviation Week 
that during the entire maneuver TAC 
units will use more than 50 air bases 
in 12 states to try out the dispersed 
unit concept. 

Dispersal Problem 

Gen. Timberlake said the USAF re- 
alizes there can be such a thing as over- 
dispersion, and he hopes Sagebrush will 
help make it cleat just when TAC will 
reach the point of diminishing returns 
in employment of the protective con- 

He pointed out, for example, that 
one of his rear bases used for mainte- 
nance and as a home for heavy tools 
and equipment could provide more 
sfcnice than the three forward bases 
being used by North American F-lOO 
Super Sabres and F-86H Sabrejets. 

"Wc could break it into more satel- 
lites,” Timberlake said, “but there al- 
ways is the possibility that we may go 
too far. The goal is to maintain tire 
maximum of control and yet conserve 
our forces as much as possible.” 


Tactical Air Forces set up for Exercise 
Sagebrush, both capable of delivering 
nuclear weapons, are Gen. Timberlakc’s 
29th Air Force and the Aggressor’s 
Sixth Air .^rmy commanded by Maj. 
Gen. Edward M. Underhill. Both air 
forces were created from the Ninth Air 
Force and include units of TAC’s 405th 
Fighter-Bomber Wing. 
'Communicator's Nightmoro' 

Combat elements of the two maneu- 
ver air forces arc widely dispersed on 
forward air bases with support units 
located far to the rear to provide maxi- 
mum immunity to air aftack. 

Gen. Timberlake told Aviation 
Week that the setup "creates a com- 
municator’s nightmare." He pointed 
nut that at one rear-base communica- 
tion lines were needed between that 
maintenance, or "motha,” station and 
each of three satellites. In addition, 
a connection is necessary from the 
main base to his joint operations center 
and from there to each of the satellites. 

An Aggressor attack such as the one 
that opened the air war naturally wrecks 
this arrangement. If Base A is put out 
of business even for a period of hours 
and some of its aircraft diverted to 
Bases B and C, the vulnerability Is in- 
creased. If a fourth base is introduced 
to replace A. a new burden is added to 
the communications system. 

TAC has been working on this prob- 


Special Reports 

Aviation Week is bringing is readers a 
series of special reports on how new mis- 
siles, helicopters, aircraft and atomic 
weapons are operating under combat-type 
conditions in the first large scale USAF- 
Army maneuvers employing new con- 

Tbis is the second report from Opera- 
tion Sagebrush bv Aviation AS'eek’s 
military editor Claude O. Witze who is 
writing from air ba.ses, missile launching 
sites, and assault helicopter units on bow 
these types of new equipment are per- 
forming under field conditions within 
the framework of the controversial new 
atomic tactics developed by the U. S. Air 
Force and Army, 


lem for several years, Gen. Timberlake 
.said, and the best existing solution is 
"wagon wheels," a mobile cominuiiica- 
tion.s center built in trailers. It can be 
moved out of danger if there is ample 
warning. There arc duplicate outfits, 
one at Gen. Timbcrlakc’s forward head- 
qiiartas and a reserve in the rear. 

“Tliis is a big improvement over 
what wc had in ^Vorld War II,” Gen. 
Timberlake said, "but we’re still think- 
ing of mobility in terms of wheels. 
What we need is something in an air- 
craft. much smaller, more powerful, 
probably less elaborate.” 

Airborne Command Pott 

lie has a TAC model illustrating the 
point. It is a Douglas C-124 with 
miniaturized equipment. It can be 
moved at short notice, always stay with 
tile command. This airborne command 
post, Gcu. Timberlake pointed out, 
nrmid not completely replace his 
"wagon wheels” |)rojcct, but would be 
an invaluable auxiliary in case of emet- 

^ On the eve of the first air action in 
Sagebrush, and before Aggressor Forces 
had smashed a substantial number of 
his bases, Gen. Timberlake said he be- 
lieved conventional-type weapons "ill 
he retained in the foreseeable future, at 
least for certain tvpcs of air strikes. 

All example is his knowledge that 
in Exercise Sagebrush advances by Ag- 
gressor ground forces w'ill be channel- 
ized to a great degree. There ate about 
four general wide paths through which 
they can push with armor. For TAC’s 
defensive operations, this could call foi 
a high rate of sorties with ordinary 
bombs of the type used in the Korean 
war. 

”On the other hand,” Gen. Timber- 
lake said, "wc know very well that the 
fighter-bomber with nuclear weapons 
can bring about big destruction. Per- 
haps sve should not concentrate heavily 
on the multiple-sortie type of operation 
hut make sure that a few planes get to 
the target. That is why our orranization 
needs to be built to insure the success 
of the nuclear niissioii.” 

Service Cooperation 

At the (oint Operations Center there 
«as every ci'idence at the start of Sage- 
brush that Air Force and Amiy officers 
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Army Bars Troops from USAF Copters 

Ft. Polk, La.— Some U. S. Araij personnel have been forbidden to tide in U. S. 
Ait Force hclicopicis. it was learned here during the early phases of Exercise Sage- 
brush. joint USAF-Army maneuver- The order. Aviatioo Week was told by reliable 
sources, was issued at a high level rn the Army command, although all efforts to find 
out who issued it and the re-ason for the order were unsuccessful. 

USAF Gen. Otto P. Weyland, maneuver director, told Aviation Week be did 
not feel he should auswer the question because of his present position a.s head of a 

First confirmatiOD of the Army order came early in the maneuvers when a group 
of Army troops refused to board a USAF H-21 helicopter for transport from England 
AFB to Ft- Pope. The Army troops said they could not ride io a USAF cotaty 
winged aircraft bnt accepted a Right in a fixed wing C-119 transport. 

Practical effect of the order, if it sticks, will be felt when airborne troops ore 
called upon to make their first drop in Exercise Sagebrush. Initial operation in the 
drop zooe will be the landing of a USAF combat control team by Piasecki H-21 
Work Horae helicopters flown bi- pilots of the 516th Troop Catrier Croup of the 

brought in by C-119 units. ** P“ P 

with the U-S. Atmv's famous Pathfiodere. a special group of combat experts wlio 
ate landed tn protect the USAF team from enemy fire. 

Under the Army order, the Pathfinders will be eliminated and the Army must 
find another way to get them into the diop zone in the face of enemy opposition. 


were prepared to work in complete co- 
operation- In a long temporary shelter, 
a simulated underground JOC, a Urge 
sign declares: 

"This JOC is the Air Force fiacility 
where the daily Tactical Air Force op- 
erations arc planned and controlled. 
Here the Tactical Ait Force staff and 
field army staff accomplish co-ordina- 
tion necessary to insure full integration 
of all phases of air-ground operations.” 

Progress of the entire exercise, from 
the viewpoint of the U.S. defending 
forces, can be watched in this shelter. 
Adjoining it is the Tactical Air Control 
Center, where all aircraft in the maneu- 
ver area are plotted, for cither attack or 
interception. 

Final evaluation of Gen. Timber- 
lake's JOC and the one being used by- 
Gen. Underhill may not come until 
weeks after Sagebrush is finished. Tlic 
results will have an important bearing 
on future TAC doctrines and fields of 
activity for the Army’s fast-growing 
interest in operation aircraft. 

Admiral Cites Need 
For Good V-2 Defense 

San Francisco-The commander of 
the Western Sea Frontier said last week 
that there is no good defense against 
V-2-type missiles and that no one has 
come up with a good estimate of our 
probable percentage of effectiveness 
against jet bomber attack. 

Speaking before a meeting of the 
National Security Industrial Assn., 'Vice 
Adm. F. S. Low made a strong plea for 
greater scapower and said the best de- 


fense against nncle.ir warfare contrived 
thus far is an ovcnvhclming offense 
against enemy bases. 

"The one secure defense, unless one 
can be sure of striking first— which is 
not part of our national philosophy- 
lies in coniinciiig any potential enemy 
that, should he strike the first blow, he 
will be the recipient of o\-erwhelming 
and fatal attack,” Adm, Low said. He 
added: 

"With our present knowledge, we 
know that against missiles of the V-2 
Ivpe there is practically no satisfactory 
defense. 

“Against any such missiles the only 
solution, and against today’s weapons 
a more effective solution, is to destroy 
the bases from which they might be 
launched." 

Our own bases, as we advance them 
toward potential enemy targets to in- 
crease the range of our present bombers 
and missiles. Low said, offer exposed 
targets to surprise attack. He suggested 
that sea bases be decentralized and 
scattered so that their exact location 
cannot be predicted by the enemy, 
'raesc moving bases (against which Low 
said long-range pilotless missiles would 
be ineffective) would include carriers 
capable of launching aircraft and guided 
missiles and submarines capable of 
launching guided mi.ssiles. 

Low said increased use of seaplanes 
supplied by submarines might also be 
expected in areas where maintenance 
of other forces would be too costly or 
where topography would prevent opera- 
tion of hcai'V task forces. 

He added: 

"As of today the carrier, tar from 


vet reached its ultimate development 
as a major weapons system. Further, 
the principle of the mobile air base, 
whicfi it exemplifies, is logically ex- 
periencing a rcsuncction among air 
power thinkers even-where.” 

He said we are in' the midst of evolv- 
ing from the World War II task force, 
which would have been a sitting duck 
for atomic attack, to the task force of 
the future. He visualizes a typical carrier 
striking force of the next fiie or ten 
vears as consisting of three or four large 
barriers, a half dozen or more heavy 
supporting ships and fast logistic sup- 
port ships protected from submarines 
bv helicopters. Major warships would 
be nuclear propelled and able to oper- 
ate for longer periods without replenish- 

wiiereas the typical carrier task force 
of World V'ar II occupied about 50 
sq. mi., the new force might covet about 
30,000 sq. mi. Low said: 

"The offensive punch of such a force 
would include aircraft to deliver large 
weapons under all weather conditions 
to great distances, and smaller super- 
sonic aircraft able to deliver atomic 
missiles at medium ranges. Nuclear 
powered submarines woulcl be ai-ailable 
to operate on the fringes of the task 

Such a group of ships, the Admiral 
predicted, «-ith a defensive system based 
on guided missiles, instead of short 
range antiaircraft weapons, would exert 
tight and exclusive control o\-er an area 
the size of the State of Washington. 

Hughes toPul Products 
On Commercial Market 

Howard Hughes last week announced 
that products of his Hughes Aircraft 
Co. which have commercial application 
will be introduced into the general 
market through a newly established di- 
vision to bc*kno«Ti as Hughes Products 
Dii'ision (AW Oct. 24, p- 9). 

Until now, developments of the com- 
pany’s research have been utilized only 
in the Falcon guided missile and avionic 
systems for interceptor airplanes. 

' The new division will oe located at 
Hughes Aircraft Co. headquarters in 
Cuh'cr City. Calif. R. M. Russell, for- 
mer general manager of the Gas Tur- 
bine Dii'ision of Continental Aviation 
and Engineering Cotp. of Detroit, will 
manage the division. 

"For the present,” Hughes said, "the 

field of semiconductors (germanium di- 
odes, silicon diodes and transistors), 
electronic storage display tubes and re- 
lated products, all outgrowths of spe- 
cialized developments in the areas of 
electronic systems, coinputeis and 
guided missiles.” 
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USAF Testing Missiles, Engines 
AtUncompleted Tullahoma Center 


By David A. Anderton 

Tullahoma, TeoD.— Significant prog- 
tess in missile and engine testing has 
been made during the last two years 
at tlic Ait Force’s Arnold Engineering 
Development Center here. It includes; 

• Missile models of the Hughes Falcon 
air-to-air weapon, the Anny’s surface- 
to-surface Redstone and the nose cone 
of the Atlas intercontinental ballistic 
missile have been tested in tunnel £-1 
of the Gas Dynamics Facility. 

• Eight turbojet engines— including two 
different types of General Electric’s J79 
scheduled for the supersonic Lockheed 
F-104 and Convair B-58— have been 
run through exacting programs in the 
cells of the Engine Test Facility- 

Other developmental testing has 
been completed on models of the duct 
inlet systems for Republic's F-IOJ and 
F-105 fighters- A Marquardt super- 
sonic ramjet engine is currently operat- 
ing in one of the ETF cells. 

Major facility additions in the last 
two years include completed test cells 


of tlic Engine Test Facility. These 
began running in May of 19^4. 

No new tunnels have been added to 
the Gas Dynamics Facility since E-1 
began its calibration runs more than 
two years ago. 

The transonic circuit of the gigantic 
Propulsion Wind Tunnel is nearing 
completion, and AEDC personnel ex- 
pect to start testing late next year. The 
supersonic circuit is under construction, 

F- H. Richardson, former AEDC 
Chief of Staff and now its Technical 
Director, said that construction was 
about 70% complete. New facilities will 
be added at the rate of approximately 
one cverv six months for the next three 
years. When completed to present 
plans, Richardson said, AEDC will rep- 
resent about S300 million in construc- 
tion and equipment cost. 

Other expected starts next year 
include the 40-in. by 40-in. supersonic 
Tunnel A of the Gas Dynamics Facility, 
with an anticipated Mach number 
range from 1.2 to 5.5; Tunnel B-Minor, 
a 50-in. diameter supersonic tunnel 


designed as a predecessor to Tunnel B. 
and Tunnel E-2, a duplicate of the 
12-in bv 12-in. supersonic E-l, but 
with a range from Mach 4.5 to an 
estimated Mach 10. 

A unique supersonic nozzle dex’cloped 
for the ramjet cell of the Engine Test 
Faciliti makes possible an accurate 
simulation of a complete flight program 
for a ramjet engine poncrplant. 

The nozzle is adjustable to produce 
satiations in the Mach numbet and 
angle of attack, so that the entire flight 
range of a trajectory can be covered. 
Two flat side walls and two adjustable 
contour \ralls. svitli supporting equip- 
ment. make up the nozzle section. 

It weighs about 30,000 lb., com- 
parable to a piece of heavy artillerx’. 
yet its control and motion are extremely 
precise. Motion around one set of 
pivots changes the Mach number by 
changing the contour of the supersonic 
nozzle formed by the flexible walls. 
Motion around another pivot changes 
tlic angle of attacks of the flow directed 
against the ramjet engine. 

Data produced in the Engine Test 
Facility and the other operating units 
of AEDC are fed into one of three 
ERA-1102 Univac Scientific Systems, 
made by Engineering Research Associ- 
ates Division of Spetry-Rand Corp. 



‘Wasp Waist’ for the Sabre 


Canadair Ltd, last week revealed an area-iuled, and cxpenmental, 
F-86 Sabte. Applying the NACA principle to reduce drag rise, 
Canadair bolged Sabre at top of the fuselage forward of the 
canopy: along the side tfarou^ part of the wing root and along the 
aft half of the fuselage. Result: a "wasp waist.” 







Thirteen years ago EEMCO started in a small way. Today 
it is one of file nation's principal designers and producers 
of special motors and linear and rotary actuators for air- 
craft and pilotless missiles. 

This forefront place has been achieved because, 
continually since 1942, EEMCO has special- 
ized exclusively in manufacturing these pre- 
cision components. It has done nothing else! 
EEMCO’s leading position has been consistently maintained 
through outstanding service rendered to every customer. 
EEMCO units are used by a majority of the airframe and 
related manufacturers in the aircraft industry who appre- 
ciate EEMCO high-quality standards, dependable cost-con- 
trol methods, and on-time deliveries. 

Design and production specialists at EEMCO continue to 
provide designs and prototype models of motors and 
actuators. These, notably, are in the desirable light-weight, 
high-output ratios so vital to modern jet aircraft and pilot- 
less missiles. And EEMCO produces them in quantity for 
approved Army, Navy and Air Force models and for most 
late-design commercial airliners. 


Designers 
and producers 
of motors, 
linear and rotary 
actuators 


Electrical Engineering 
and Manufacturing Corp. 
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FIRST PRIVATE PURCHASE OF ANY GCA EQUIPMENT 


Gilflllan GCAQuadraOar will bring complete radar 
traffic control to serve Northwest Orient Airlines 
and military traffic at the crossways of the Great 
Circle Route, 

Two Gilfillan GCA Quadradars have been pur- 
chased by the Navy to function with Operation 
Deep Freese at the South Pole. Gilfillan GCA 
Quadradars are now in operation in both polar 
regions. Eight have been purchased by the Royal 
Canadian Air Force for remote Arctic bases; 


two by the Finnish Air Force for similar operation. 

OTHER QUADRADAR PURCHASERS: 

United States Army; United States Marine Corps; 
United States Air Force: French Air Force; South 
African Air Force; Irish CAA; Austrian CAA. 

In addition, Quadradars w.ll shortly be in opera- 
tion in Australia, New Zealand. Sweden, Denmark, 
Belgium and Holland. Never before has a navi- 
gation aid received such immediate universal 
acceptance as the proven Gilfillan GCA Quadradar. 
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AERONAUTICAL ENGINEERING 


Boeing's Tex Johnston Describes , . • 

Flight Characteristics of the 707 Airliner 


By A. M. ‘"Tex” Jolin.sion 
lOiicf of FJi|ht Test, Airplane Co.) 

Alt airplane is just a lot of expert 
opinions until it actual!) proves itself 
in the ait. What I'm going to write 
here is not opinions on nhat an aitpUnic 
of the future should be able to do, but 
what an airplane of the future lias al- 
ccadt' done. 

1 would like to make a few comments 
on corh.iin liandling characteristics of 
the Boeing 707 prototype that I tliink 
would be interesting to people in avia- 

These are based on the experience 
gained in more than }00 hours of test- 
ing the ptototype. 

We at Boeing Itavc had considerable 
experience with stvephving airplanes. 
We have encountered no unusual prob- 
lems with them. Tlie first two were the 
B-47 and the B-52. Compared with 
them, the 707 prototype is as good in 
all respects, and better in some. 

Takeoff characteristics of the 707 are 
the same as for any tricycle geared air- 


Tlte climbout and cruise arc entirely 
normal except for a marked improve- 
ment, from the pilot's point of view. 
His duties arc considerably reduced duo 
to tlic .simplicits of the powerplants and 
the cockpit simplicity which results. 

Elimination of supetehatgers, pro- 
peller controls, mixture controls and so 
fortli makes it a lot easier as far as 
manipulating the airplane is concerned. 

The 707 is very mancincrablc. Con- 
trol forces arc light. Unlike the B--17, 
this airplane docs not utilize power con- 
trol. which means wc don’t need a 
backup system and the weight penalty 
which would be associated svifh it. W'ith 
the exception of the spoilers, the air- 
plane's controls arc manually operated 
for lateral, directional and longitudinal 
control. 

Lateral Control 

Tlierc is enough lateral control with 
the manual system to fiy the airplane 
in the e\ent of loss of hydraulic pressure 
in the spoiler system. 

A word about the lateral control sys- 
tem specifically— we hax'e gone to this 


Johnston in Jets 

Tct Johnston began Hying multi' 
engine, lieavs* jet aircraft in 2949 when 
lie joined Boeing as project pilot for the 
B-47. 

lie pnoted tlie YB.S2 on its fiist 
fl^ht in early 19S2 and on many sub- 
sequent test Bights. 

lie Ben the 7U7 oil Its initial flight 
and for a kirgc part ot its test pro- 

His cspCTimciital test flying started in 

1952 w'ith Bell Aircraft ^rp, 

yVhile with the company he piloted 
the first flighbi of Bell’s RP-63 King 
Cobra. TP-39 Airacobra, P-63' and 
L-39. 

He also was nnc of the first pilots 
to fly the Bell X-1, ficst svpecsooic ait- 

Johnston started with a barnstorming 
flybg circus in the early 1930s. Later, 
before going W'ith Bell, he served as flight 
instmetoT fur tlie Army Air Corps and 
as a ferry pilot in the Ait Transport 
Command. 
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particular eonfi|uratioii to retain suffi- 
cient lateral control effectiveness at liigh 
speed. ^Vc also needed a drag device 
for approaclies and letdowns, and we got 
that "for free" in adopting this lateral 
control system. 'ITic drag dciicc is the 
spoiler system. 

When the spoilers on both wings arc 
raised symmetrically, they increase drag 
and improve the handling characteris- 
tics at low speeds. 

On the B-47. approaches were coiti- 
paratis’cly flat due to the aerodynamic 
cleanness of the airplane .and the con- 
siderable thrust at idle rpnr. Using the 
lateral control spoiler on the 707 to 
produce drag, a wide variety of approach 
angles can be followed- The approach 
also can be .adjirsted through use of 
spoilas as air brakes: If the approach 


pith is too higli, the application of addi- 
tional spoiler will bring it down to the 
currcct approach path, after which the 
addition.ll spoiler tan be taken off. 

Speed can also be decreased through 
use of tire spoilers as air brakes. 

Control forces felt by the pilot are 
scry light, even at the liigher speeds. 
With one hand it is possible to actuate 
full control without muscuLir exation. 
'Most Honest Stall' 

Now a word or two about low-speed 
characteristics wlicn going into a stall. 

This airplane has the must honest 
stall of any airplane I have flown. It 
has .adequate stall warning, both clean 
and with gear and flaps down. In both 
states, the stall warning range begins 
10 to 12 knots above stall. It presents 


itself first as a tremor in the airplane. 
As the airplane decelerates, butteting 
increases. A vertical bounce of the air- 
craft is felt with the airplane clean, 
and, with flaps down, tire bounce is 
even more pronounced. 

Both dean and witli flaps donii, tire 
airplane can l>c stalled power on or 
power off witli stick full back. 'Ihc most 
eritical condition is with power on since 
the airplane must be brought into a 
comparatively more nose-high attitude. 
If the airplane is allowed to col! slightly 
while in the stall adequate lateral con- 
trol exists to correct this condition. 
Also, the directional control remains 
positive. 

The great speed of the Boeing 707 
has shown us certain things. There was 
a need to decelerate the airplane at high 
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speed in C.1SC of emergency, so tlic land- 
ing gear was designed to be lowered at 
high indicated air speeds and Mach 
numbers. It is obvious tliat, if you ex- 
tend parts and pieces into the wind 
stream at these speeds, tliero will be a 
certain amount of buffeting. 

I don't consider this any more than 
a phenomenon about wliieli tlie cash 
customers will h:ivc to be informed in 
advance. It isn't severe at all. but wlrcn 
the gear is extended at vers high speed 
and liigli Mach mimtxrs. at altitude, 
there is ntorc rumbling in the airplane 
than on slower speed inacliines. 
High-Speed Flutter Tests 

Just recently we completed a hieh- 
speed flutter investigation. During tins 
program we flew the airplane at very 


higli speeds and established a Mach 
nuinlscr and an airspccxl placard on the 
airplane. T"hcsc limit speeds were not 
posted due to any stability or buffeting 
problem, but because I felt that we had 
exccx.'ded the level flight capabilities of 
the airplane to tire extent that tlicsc 
.speeds would never be approached by 
any n|x;ratar. 

We liad no difficulty carrying out this 
investigation- We sbirted the test at 
verv high altitude, around 45,000 ft., 
with full power. \Ve first flew at maxi- 
mum Icvci-fliglit s|)ccd and then dived 
at a 15-dcg. angle, terminating the test 
at 35,000 ft. 

All high-speed airplanes when ap- 
proacliing their high Mach number 
limit show some change of trim. This 
.lirplanc is no different. It docs have 


a slight longitudinal trim change at 
the maximum speed we have reached. 
Tills is not instantaneous, but is a grad- 
ual build-up in force. It is easily 
trimmed out, and you tan liold it man- 
iLiUv if vou want to work liard. 

I'donT think of this trim change as 
a problem- In fact, it is being dcacascd 
right now through a slight modification. 

At tlic maximum speed, the airplane 
can be flown liands-off. I have ma- 
neuvered the airplane at top speed with 
the high-speed ailerons and spoilers 
working, and there is more than suffi- 
cient rate of roll. 

1 have conducted some of these dives 
with the spoilers inoperative and have 
made turns using full lateral control 
deflection at maximum Mach numbers. 

If the pilot sliould for some reason 
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FLY WEATHER-WISE 



Best Pair to Get You Thore 


S TEERING CLEAR of Stormy weather can add miles to your 
flight. Weather-wise pilots safeguard themselves with an extra 
margin of safety... keep tanks filled with Mobilgas Aircraft... 
protect engine performance with Mobiloil Aero. These famous 
products are the result of 89 years of research and experience- 
favorite with aviators since the Wright Brother's first flight. 
Why accept less for your plane? 



MOBIL OIL CO.. INC., ind Afiliacra; MAGNOLIA PETROLEUM CO., GENERAL PETROLEUM CORP. 






FLIGHT ENGINEER'S PANEL in the 707 
is binged and can be suivcied so cither 
co-pilnt Di eiiginecc may handle it. Position 
of gage oeedles at left is ^callel when pet- 

spot a inalfiinctioii quickly. 

have his attention diverted and the air- 
plane were to leave level flight and get 
into a 15-dcg. dive, there would be 
several indications tliat would nani him 
before the speed reached the placard 

h'irst of all, lliete is tiie uttitude-by 
the time an airplane is Is deg. nose 
down, the attitude is such that the 
pilots will hardly userluok it. 'Ilie air- 
plane cockpit is mmnally quite free of 
noise and vibration, but, as speed and 
Mach number increase, there is an 
audible increase in noise that is a good 

Also just prior to reaeliing maxiiiuiin 
speed, there is a slight lateral control 
"nibble" «hich sliakes tile wheel very 
slightly, maybe Ath of an inch, at a 
compa’ratisety low frequency, pmb.ibly 
font or fisc cycles per second. 

At maximum speed, tlicte i.s a verv 
slight buffet in the airplane wliieli is 
brought about In the initial separation 
of the airflow over the wing. 

To sum up the c.tpahilitics of the 707 
at high speed; This airplane is solid and 
safe— we ha'c no flutter |)mblems and 
no stability problems. 

Descents at 13,000 Fpm. 

High-speed letdown cliaractcristics 
arc very good. Using lateral control 
spoilers for disc brakes, we can make 
descents up to 12,000 or n,000 feet 
per minute finni altitude tn the deck. 

Landing speeds ate verv good. The 
airplane was designed to operate out of 
existing fields and we have proved that 
it can do so. 

The landing attitude is nonnal for 


tricycle gear airplanes. Approach atti- 
tude is nose high, so tlic airplane docs 
not have to be rotated mucli on the 
flarc-out. As soon as ton toucli donn, 
you can rotate the airplane oser onto 
the nose wheel thereby spilling the 
"iiigs, reducing the lift and putting 
weight on the wheels. 

\Vitli tlie spoilers fully extended, 
nhich increases drag while destroying 
lift, mote load is placed on the wliccls 
and allows verv hard and effective brak- 
ing immediately after touchdown. 
Thrust-Reverse Tests 

In addition there will be thrust-re- 
VCTsing. W'c have already tested the 
initial confi|uration. We wanted to 
find out if we could reverse the liot 
gases forward witlumt iivcr-licating out 
nacelle or wing structure. Also, wc 
wanted to be sure the reversed tlirust 
would not blow debris forward wlicre it 
could be taken in the air intake. 

On the taxi test, I accelerated tlic air- 
plane up to Si knots and reversed at 
1005f power. We didn't go faster be- 
cause of the nnsynimctrical power con- 
dition; wc had a thrust reverser on one 
engine only, Nnnibct two. 

The thrust reverser tests proved sah's- 

These arc some of the things wc have 
learned in one scat of flving the Boeing 
707 prototype. Tlicy arc things vve 
could have had mam- expert opinion.? 
on, but things wc couldn't have been 
certain of without flving the airplane. 

Solid State Physics 
May Spark Revolution 

Los Angeles— Within the next decade. 
;i revolution in materials will result 
from research in solid sbitc plivsies, 
Dr. C. G. Suits, General Electric Co.'s 
vice-president and director of tescatch. 

Pointing out that this research lias 
been accelerated within the pst five 
years, he s;iirl that it would lead to 
a host of new substances with |)liysi- 
cal properties excelling in high tem- 
perature strcngtii, room temperature 
strength, corrosion resistance and mag- 
netic performance. Benefits of the 
te.scarch altuidv include development 
of scnii-comluctor devices such as tran- 
sistors and diodes. 

An important clue to the future in 
structural metals are the "|)crfect crys- 
tals" developed recently by GE metal- 
lurgists. Suits said. In this perfect 
crvstal form, weak metals like zinc arc 
stronger than out strongest allovs, he 

New knowledge about detailed 
atomic stmctiirc of solids is giving a 
strong foundation for great adv-anccs in 
ceramics and pla.stics as well as in 
metals. Suits declared. 
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Control of High-Energy Sound Seen 
As Path to Engine Improvement 


By Irving Stone 

Burbank, Calif.— Current research on 
the control of high-energy sound in air- 
craft jet, rocket and piston power plants 
may pay off in big performance and 
design dividends. 

Already it has eliminated a combus- 
tion instability which was causing in- 
stantaneous destruction of a missile 

Pioneering in this complex new field 
is Soundrive Engine Co., whose presi- 
dent, A. G. Bodine, holds more than 
100 issued or pending patents having to 
do with high-energy acoustics. He heads 
a relatively small staff of about 30 scien- 
tists. engineers, acoustics specialists and 
shop personnel. 


According to Bodine, some of the 
limitations to engine refinement arc of 
an acoustic nature, with internal sound 
effects entering more and more into the 
performance picture. .And as engine 
power levels arc pushed up, the higher 
combustion chamber pressures aggra- 
I’atc the already-perplexing combustion 
acoustic problem. 

Sound has been assumed by manv to 
be an effect of detonation or combus- 
tion instability. However, the prepond- 
erance of rcsearcli at Soundrive indicates 
rather that it is a cause. 

ITic sound wares, generated at low 
amplitude by various incidental disturb- 
ances in the combustion process, echo 
from the combustion chamber walls into 
the combustion area, lliis caitscs the 


combustion area to be periodic in hurn- 

bceomes the source of the sound. This 
regeneiatis'e process— it is self-sustain- 
ing and cumulatirc to high-energy 
sound levels— may wreck the engine, 
or seriously affect personnel in the im- 
mediate ricinity. 

Ultra-High-Energy Sound 

Soundrive's basic research and devel- 
opment is concerned with ultra-high- 
cnergy sound at any frcrjucncy. Cniis 
differs from ultrasonics, which merely 
is high-frequency sound.) 

Little is known today about high- 
energy sound, Bodine savs, but he be- 
lieves resolution of high-energy sound 
problems associated with combustors 
should bring lighter, mote efficient en- 

Engincs could be lighter, Bodine 
says, because it would be possible to 
minimize stracture now required to 
withstand the stresses intposed by gas 
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pressure vibrations set up by liigli- 
ciiergy sound. 

More efficient engines would result 
through use oE higlier .illowabic operat- 
ing temperatures. Piobicms of high 
temperature now are compounded by 
the coexistence of unwanted gas vibra- 
tions. Elimination of these vibrations 
would allow higher temperatures with 
existing design and materials. 

In the case of the missile rocket 
motor mentioned above, the destructive 
combustion instabilitv' was believed to 
be an acoustic defoliation effect, and 
Soundrivc was given the problem for 
solution. 

The trouble was eliminated by in- 
stallation of Soundrivc-dcvelopcd deto- 
nation suppressors. The program lasted 
about a vear and involved study with a 
number of diffcrcnt-siae motors. In 
bench work at Soundrivc, the combus- 
tion chambers were excited clcetio- 
acQustic.illy to duplicate vibration con- 


ditions. llic actual firings with 
suppressors were condueted at the air- 
frame manufacturer's field laboratory. 
Developing the Mathematics 

A large part of Soundrive’s effort is 
concerned with fundamental studies in 
high-energy sound, sponsored by the Air 
Torec National Advisory Committee for 
Aeronautics, the Navy Bureau of Aero- 
nautics and Office of Naval Research. 
Purpose is to develop the mathematics 
Tcquircd for analvzing high-energy 
sound of the tv pc emanating from com- 
bustion sections of piston engines, tur- 
bojets, lanijcts, rockets and afterburn- 

The standard acoustics text books 
have never attempted to present the 
ncccssarv mathematics, according to 
Bodine, because the old authorities have 
not liad the necessary cxpcriinciital data 
for developing tire mathematics. 

'I’lic Sotnidtivc program already lias 



Piggy-Back Ride for Bombers 

Goodyear Aiiciaft Coip. engineers believe they can increase the range of the B-47 
Steatojet (and other aircraft) through the simple expedient of removing the bomber’s 
weighty landing gear. The resultant problem, the engineers conclude, could be solved 
through the use of an auxiliary *‘piggy.back" aircraft (above) that w-ould hook on for 
landings and takeoff. The bomber also would ^n shorter takeoff and landing runs by 
combiniug its power and lift with that of the “p^gy-back" plane. No mention was made 
of provisions for emergency landings when no "piggy-backs” are available. 
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The Defense Department’s terse label for this new 
radar is “FPS-14”— but actually the vital role it 
plays is as a “line backer” or “gap filler,” round- 
ing out and tying together the complete aircraft 
warning system. 

Thus the FPS-14 supplements and backs up other 
elements of the radar network on our defense 
perimeter— feeds its information to central plot- 
ting centers just as do the other radars in the 
network. 

Because of the high degree of efficiency dem- 
onstrated by the FPS-14 — authorities are also 
predicting a bright future for it as a navigation- 
traffic-control system for commercial aviation. 


The structures are built by Goodyear Aircraft 
Corporation for Bendix Radio Division of Bendix 
Aviation, pioneer of the FPS-14 and other elec- 
tronic devices vital to this nation's defense, 

In fulfilling the assignment. Goodyear Aircraft 
Cor]>oration was able to utilize its design and 
metal-working skills in producing a 1714' x 1114' 
reflector to exacting contours. Goodyear Aircraft 
performs similar tasks for other radar structures. 
It is another demonstration of the skill and crafts- 
manship exhibited by Goodyear Aircraft in serv- 
ing the needs of an air-ready, ever-alert America. 
Goodyear Aircraft Corporation, Akron 15, Ohio. 
Plants in Akron and in Litchfield Park, Arizona. 
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extended over 6\’c years, Init because 
of the eomplexitv- of the non-linear 
matliematics involved, may only be 
about three-cjuartets finished now ac- 
cording to Bodinc. Presentation of re- 
sults will be theoretical but will be 
based on cxtcnsi\'e c-xpcrinicntation. 
Sound Tunnel 

Here’s hosv Soundrisc dctiscs its 
experimental data on this projeett 

A specially developed hicility located 
in Pico Canyon, about 30 mile-s from 
Los Angeles, embodies what is prob- 
jbh the world’s most powerful con- 
trollcd-sound source. Sound waves arc 
delisercd from a l,000-hp.-input siren- 


l;pe generator at one end of a long 
sound tunnel. 

A special high-energy microphone 
travels on a truck inside the tunnek and 
the signal from the mike is recorded by 
electronic equipment. In this manner, 
the life cycle or the sound wave can be 
studied by observing change in wave 
shape as it goes through the transition 
from source to dissipation. 

Manv hpes of wave suppressors ate 
being coupled to the tunnel to note the 
effect on wave shape. ’I'his suppressor 
effect indirectly reveals the "stubborn- 
ucss” of the sound wave. 

Bodinc feels it may take two mote 
sears of tliis tjpe of e.xperimentatioii 


to pniducc enougli data for a compre- 
haisivc treatise on effects of high-eu- 
ergs' sound in combustion chambers to 
guide the engine designer in developing 
ultimate forms of sound suppression. 

Other direct benefits may include de- 
vices for reduction of sound nuisance 
emanating from facilities such as en- 
gine test stands, wind tunnels, airports. 
Bodinc says this is one of the main rea- 
sons tor military interest in tlie high- 
energy sound stiidv. 

Included in the overall study is the 
effect of liigh-cncrgv' sound on man and 
animals, I'liis pba.se of the research, 
tied up with Air Porco acromcdical 
studies, is still coiitimiing at the Pico 
Canyon site, Bodinc says. 

Jet Engine Improvement 

A sound su|sptession program in- 
volving a turbojet engine combustion 
chamber nus recentlv conducted by 
Soundrivo for one of tlic engine manu- 
facturers to determine the feasibility of 
modih iiig tlic internal sound wav e pat- 
tern, permitting construction of a 
lighter engine with better efficienev. 

The complete jet engine was deliv- 
ered to Soundrivc and was excited in- 
ternally with an electro-acoustic source 
to .simulate internal sound existing un- 
der operational conditions. 

Means of wave suppression were de- 
vised and incorporated in the engine. 
Resulting simplification of the sound 
wave pattern eliminated unwanted 
acoustics in certain regions and aug- 
mented desired acoustics in other re- 
gions. (Bodine says that under certain 
conditions sound waves can be bene- 
ficial to combustion.) 

Investigation is still continuing, now 
under the sponsorship of the militaiv 
which wants a reduction of noise from 
the tailpipe. A substantial part of this 
noise is generated intomallv, it is be- 
lieved. although no definite amount can 
now be attributed to internal sources as 
compared with that caused by the mix- 
ing at the tailpipe of the jet and the 
surrounding air, Bodine says, 

Surge Elimination 

In another project on compressors, 
surge has been found to be an acoustic 
process. The surge can be eliminated, 
Bodinc says, by eliminating the acous- 
tics on the discharge side of the 
compressor. ’This is accomplished bv in- 
stalling low'-frcqucncv sound wave at- 
tenuators. 

First phase of the work to prove this 
Iheory was done on an actual com- 

S ossor for a major engine manufacturer. 

ext phase is to install the law-fre- 
quency attenuators in an operating en- 
gine. This will be an experimental job 
requiring a considerable amount of en- 
gineering adjustment in the attenuators 
to get best results. 

A sonic burner has been developed 



AMPHIBIOUS FLOATS PROVE STAMINA IN USE 



Operating on rough gravel strips in the far north of Canada, o Cessna- 
Edo ISO omphibian has proven the rugged copabilities of the new Edo 
amphibious floats. Used in connection with the DEW-Line project, the 
Edo gear withstood grueling doily use with no difficulty whatsoever, 

Since its introduction lost spring the 180 amphibian, with a cruising 
speed of over 135 mph, has proven its exceptionol performance under a 
wide variety of conditions, A ISO amphib hos even flown from o Colorado 
lake 8,300 feet above seo level. 

Inadvertent landings with wheels retracted have been made on at least 
five different occosions on both hard and soft runways with inconsequen- 
tial results. Damage, if any ot oil, was confined to some wear on the keel 
strip, after which the plane was in the air within 15 minutes. Lend and 
water landings were subsequently made without hitch. 
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lr> Defense and Industry 


RESEARCH 



Applied Physics, Circuit 
Research, Solid State 
Physics, Low Temperature 


RADAR 



Tronsmifters ond Re- 

Microwove Components, 
Pulse-Coding and Cir- 
cuitry. 


ELECTRON TUBES 



rrt 

Photomultipliers, Storage 
Tubes, Imoge Tubes, In- 
frored Tubes. 


MISSILE 



Guidance and Control 
System, Test Equipment. 



lets you see in the dark! 


Another Farnsworth Achievement! 




in infrared, and mony other 
electronic speciolties. 


FARNSWORTH ELSCTRONICS COMPANY ■ FORT WAYNE. INDIANA 
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• With each “boom" of a jet crashing through the sonic barrier, 
aircraft engineers give the sleeping dragon's tail another twIsL 
Out there in space-which mankind has dedicated itself to con- 
quer, lies the ugly, wallowing form of the next big challenge- 
temperature! 

We manufacture many things for our air arm . , , precision gear 
assemblies for accessory drive units, actuators, transmissions, 
computers and controls . . . compiete components such as bomb 
hoists, gun turrets, radar tracking and scanning assemblies, 
hydraulic actuators, But we're also hard at work on top secret 
equipment which, in the near future, will help arm our "flying 
St. Georges” as they slay the fiery dragon. 


Challenges like these are our long suit. We've helped solve 
tough problems for years ... and will keep on assisting wher- 
ever possible. Make your development and production problems 
our problems. Just write, wire or call; The Steel Products 
Engineering Company, Springfield, Ohio. 


THE STEEX. PRODVCTS ENGINSERING CO. 


and built at Soundrivc to replace the 
conrcntional gas turbine combustion 
clianibcr. 

The sonic burner would cut fuel 
consumption by converting some of 
the high-tcmperaturc thermal energy 
(which the turbine cannot fully utilize) 
into vclocit\- cnergv which tlic turbine 
wlicel can use directly in conversion to 
shaft horsepower. 

Shape of the sonic burner is such that 
burning gases resonate acoustically and 
go through a high-frequency pressure 
cscle which results in augmented jet- 
ting of the gases toward the turbine 
buckets. 

Detonation Control 

Soundrive also is conducting a de- 
tonation control project for two oil 
companies. The project is concerned 
witli control of sound waves in piston 
engine combustion chambers. The 
equipment used in this research is a 
CTR (Committee for Fuel Research) 
engine, a Pratt Sr Whitney RTT60 cyl- 
indet assembly and a Wright R5350 
cvlinder assembly. 

These units arc fitted with acoustic 
attenuators and checked out on a 
bench with an electtonicaliy actuated 
system which generates a sound wave in 
the combustion chamber, whereby it is 
possible to simulate detonation. 

The efficiency of the attenuators is 
checked to sec how they suppress the 
sound. Results indicate that, by stop, 
ping the sound reflection in the com- 
bustion chamber, detonation can be 
eliminated. 

It is believed that one form of atten- 
uation to eliminate detonation might 
be a simple hole, of correct dimensions, 
in the piston crown. 

ITiis research is continuing .it Soun- 

Preliminan- engineering discussions 
are under way between Soundrivc and a 
Britisli engine manufacturer with re- 
spect to gas turbine acou.stics. The 
British manufacturer is planning to iu- 
ciirpurate acoustical studies in its en- 
gine design program, possibly based on 
Soundrive data. 

Various sound-absorbing materials 
such as porous metals, high-tcmpeiaturc 
fused silicon fibers, metallic wools and 
water spray with varying droplet sizes 
have been studied in Soundtise’s sound 
tunnel, and some-porous metals, stain- 
less steel wool and silicon fibers— liavc 
been applied to actual engine combus- 
tion chambers. 

Bedine’s background in acoustics is 
extensive. He is the inventor of the 
ultrasonic dental drill, now entering 
the clinical stage of use, he says, as 
svell as an acoustic oil-well drill being 
developed by Borg-Warnct- A sonic oil 
well pump developed b\’ him now is 
undergoing tests by various oil com- 
panies. 
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EQUIPMENT 



New Cameras Keep Pace With Supersonic 


By George L. Cliiistian 

Chicago— Today’s dccttonically-as- 

sisted photo-rcconnaissancc pilot can 
accomplish tasks that formerly would 
have required the attention of 10 quali- 
6ed aerial photographers, tie can do 
most of this by simply throiving two 
co^it switches. 

The specialized camera systems, hid- 
den away within the plane’s fuselage 
and nose, include equipment that eom- 
pensates tor image motion (a must in 


supersonic reconnaissance), integral 
viesr finders, lijgh-altitudc scanners and 
Precision Automatic Photogmmmctiic 
Intenalometcrs. 

One of the largest producers of this 
equipment is tire Chicago Aerial In- 
dustries, headed by Trcd Sonne, a 
pioneer in the field. 

One Out of 10 

Today, 10% of all military combat 
aircraft being built arc reconnaissance 
r ersions of fighting types, according to 


the USAF, and photo reconnaissance 
lias become important enough for the 
Air Force to call for a high-speed aircraft 
liuilt especially for such work. Three 
aircraft manutactuais, including Bell, 
arc competing for the contract. 

Among new military jets already 
being produced in pliotographic 
versions arc the Rf'-lOl. RB-52, FllF- 
IP and F8U-1P. Others arc coming 
up. Planes currently flying with CAl 
equipment include the RB-47, RB- 
57A. RF-S-II’, F7U-5P and F2H-2P. 
New Developments 
CAl refinements of aerial photo- 

S hic control systems, components 
cameras now make it possible to 
map large land areas and to produce 
sharp pictures from planes flying at 
speeds and altitudes which would have 
meant blurred photographs a sliort time 
ago. 

Tlie NCCS-4 (Navy Camera Con- 
trol System) incorporates many of these 
refinements. 

Samuel Bousky, C.Al's assistant to 
the president, says the NCCS-4 system 
“promises increased reliability, greater 
simplicity and better aceuraev with ex- 
tended ranges and functions.’’ Plans 
arc in progress to install this system 
on new aircraft being made by McDon- 
nell, Grumman, Douglas and North 
American, he said. 

Automatic functions performed by 



HIGH-SPEED, low-altitude Strip photo showing distortion (note the wave in roadbed) 
due to flight disturbauce. Gyro stabilizing largely eliminates this. 
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Demands 


the camera control sistem include: 

• Scanning. 'Ibis system senses the 
plane’s speed altitude ratio. 

• Image motion compensation. Tire 
film for still pictures is nimcd in its 
platen .it a speed ssnclironi/cd witli tlic 
plane’s s|)ced altitude ratio to prevent 
blurring during high-speed, hm-lcvcl 
reconnaissance nm.s. IMC-sviichro- 
ni/.cd film nimcinciit was adapted 
from the Sonnc-dcicloped coiitinunus 

• Cycling rate of sequential cameras is 
adju.stcd so siictessive pictures arc 

lap, 

• Exposure control automatically sets 
diaphragm opening and selects the 
fastest slnitter speed for existing light 
conditions. T he pilot can over ride the 
control, deliberately over or under-expos- 
ing pictures by one or hio f-numbers 
(stopsl to compensate for uiuisiially dark 
or light subjects. .A small indicator nn 
the plane’s instrument panel pennits 
the pilot to select the exact exposure he 

■ Release of photo flash bombs tor 
night photography is automafie.illv 
sequenced and synchronized with 
camera shutters. ’Ilic system also re- 
cycles cameras after each exposure. 

• Compensation tor shifting a camera 
from vcritcal to oblique positions (or 
vice versa) is done automatically. 

• Azinmtli correction tor plane drift is 



SONNE STRIP CAMERA being loaded into FVF Naiy lighter. No 




BUEFTTS NEVE* BEFOK FO$$IBl£ 


• lewer cost 


• no annoying eor-popping 


. simple contrors - automatic, relisWe ' , 

As tmich as S0% lighter! 



new KOLLSMAN KS-54 


STANDARD... 
on the ultra-modern 

DOUGLAS DC-7C 


pressure control system 


Douglas chose the new Kollsman KS-54 
Cahin Pressure Control System for their new 
DC-7C's because of the many decided advan- 
tages it offers over the other existing systems. 

iiviNO-eoOM COMFORT IN THE CABIN . . . There is no 
annoyiiig ear-popping because cabin pressure is held 
practically constant under cruising conditions, Even 
when cabin pressure is changing, tbe rale of change 
is so smoothly controlled that the actual change of 
pressure is unnolicable. 


PEACE OF MINE) IN THE COCKPIT . . . When the controls 
are set, the system is fully automatic and thoroughly 
reliable — especially so because of the simplicity of 
the Kollsman design. 

NO WORRY m THE MAINTENANCE SHOP . . . The com- 
ponents are simple and rugged, proven dependable 

no sensor contacts or fillers to clean, no complex 
tubing to worry .about. 

WRITE for special folder giving full technical details 
on tbe new Kollsman KS-i4 System, or ask to have 
a sales engineer visit you. 



kollsman 


INSTRUMENT CORPORATION 


:w TORN • DIENBUE, CUIPelNIA • SUISIblART DF 




at left. Drawing at right shows viewfinder’s optical system. 


.'lutomatically determined and com- 
pensated for. 

Automatic Scanner 

The autonratic scanner is an essen- 
tial adjunct of the continuous strip 
and tlie image motion compensation 
still cameras. This device synchronizes 
film speed movement with the speed of 
tlie aircraft, while taking into considera- 
tion its altitude above the terrain being 
photographed. 

Until recently, 12,000 to 15,000-ft. 
lias been tlie maximum altitude at 
which the scanners would work. But a 
new gyco-stabilized model now going 
into production will push the maxi- 
mum operating altitude up to the 
60,000-80,000-ft. range. Gyro stabiliza- 
tion greatiy reduces the scanner’s sensi- 
tivity to angular velocity— -001 radians/ 
sec. at 50,000 ft. 

1’he automatic scanner is a 2x4x8-in. 
unit containing two lenses which scan 
the ground over which the plane is 
filing. The lenses form images of the 
ground on hvo small grids consisting of 
alternate transparent and opaque bats 
,010 in. wide on the surface of a glass 
plate. As ground images move across 
the grids, photoelectric cells behind the 
grids receive alternate liglit and dark 
impressions from contrast variations in 
the image caused by the changing 
panorama of the eartli's surface passing 
midet the plane. 

Use of two lenses and grids enables 
the system to cancel out sodden 
cliaiiges in ambient light level. For 
example, if tlie plane is flying over a 


large dark area such as a forest and 
suddenly crosses a light concrete high- 
way, tlie briglitness of the concrete’s 
reflection produces a large change in 
light leiel which interferes with the 
device’s output signal. But the two 
grids me phased so that the sections of 
image falling on the dear areas of one 
fall on tire opaque areas of the other, 
'l lierefotc, as iignt transmitted through 
one grid increases, light transmitted 
tlirough tile other decreases, resulting 
in a canceling effect. 

Frequency Converter 
Contrast variations of the eartli’s sur- 
face. focused on the photoelectric cells, 
produce electrical frequencics-thc 


faster the image moves across the two 
grids, the higher the frequency signal. 
Thus, frequency generated is propor- 
tional to the ratio of aircraft ground 
speed to aircraft altitude. 

Frequency signals are fed into a spe- 
cial converter which does lliese things; 

• Evaluates the signals and rejects all 
extraneous ones, selecting only the fre- 
quency proportional to the aircraft’s 
speed/altifiide ratio. 

• Converts the frequency into a d.c. 
v olf.ige proportional to this ratio. Volt- 
age is supplied to the camera control 
system which governs all camera drives. 

• Uses a “memory" circuit to retain 
the List signal received and keeps feed- 
ing a fixed voltage to operate tlic con- 
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The heart of a good helicopter 

A hellcopur engine that mth without driving shafts and driving gear— that's 
the Napier Oryx. It's a 750 gas h.p. turbo-gas-generator, designed for helicopters 
propelled by Jet reaction at the rotor blade tips. It weighs less, ft's fess complex 
and )t’s easier to maintain than conventional helicopter power systems. The Oryx 
is a step forward— and upward— in helicopter propulsion, and an engine of great 
Importance to helicopter operators. 

NAP/ER mmmfmm 

D. NAPIER AND SON LIMITED • LONDON • W.3, ENGLAND Parttieri in Pmsnss with The CNGLISH CLCCTIIIC Componr Lli 
3S 



ENGINEERS NEEDED 
ON NEW GRUMMAN 

SUPERSONIC 

Grumman, one of the moot 
atabU aircraft companies in 
the industry, needs engineers 


tiol system in c.isc of sigmi! loss u'liich 

contrast arcus sudi as mibrokcn 
stretches of s;uid or dead calm water. 
The memory circuit liolds the voltage 
constant for at least live minutes or 
until the seamier again picks up reliable 
light signals. 

Image Motion Compensation 

A 500-mph, plane travels 6-7 ft. dur- 
ing a lOOth-of-aseeond exposure, 
making provision necessary again.st 
blurring, 

CA! technicians, having already 
solved flic problems of svnehronizing 
film and aircraft speeds for the con- 
tinuous strip camera, adopted ilie same 


Imic principks to the magazines of 
tlicii .scE|uaitiaI still caments. 

IMC rcccis-cs its signals from tlic 
scanner and mines the film-liolding 
platen in tlic magazine in sinchroniza- 
tion with the plane’s spced/altitudc 
ratio during film exposure. The result is 
a picture as sharply defined as though 
the camera were motionless. 

Recent ini|irmcmciits in both Ait 
I'orcc and Na\y magazines include sub- 
stituting an electronic drive tot the pte- 
\'iotis1y-nscd niecliaiiical drive and 
newly developed features for automati- 
cally controlling the operation of air- 
borne photographic equipment. 

Kssaitial to the success of a photo 
reconnaissance mission being flown by 
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CURTISS-WRIGHT T49... 

MOST POWERFUL TURBOPROP ENGINE 
EVER TO FLY 


The Boeing XB-47D is the latest in a series of 
operational aircraft which are providing the 
Air Force with vital logistical data. 

In the XB-47D, two Curtiss-Wright T49 
Turboprop engines— most powerful ever to fly 
—replace the usual four inboard jets, as the 
aircraft explores the range and speed poten* 
rials of turboprop power. And these T49's are 
equipped with another advanced development 
-Curtiss-Wright Turboleclric propellers. 

This engine-propeller team is symbolic of 
the forward-thinking en^eering and develop- 
ment program which has earned for Curtiss- 
Wright its leadership in world aviation. 

ENGINEERS • TECHNICIANS * SCIENTISTS 

Cuniss-WrighI has permanent career positions 
open for specialists in advanced engines and 
propellers, metaling, electronics, nucleonics, 
ultrasonics, plastics and chemistry. New 85 
square-mile Research and Development Center at 
Quehanna, Pennsylvania and expanded divisional 
engineering programs are creating opportunities 
for more engineers, technicians and scientists in 
both aviation and diversifled industrial projects. 

YOUNG MEN! JOIN THE U.S. AIR FORCE 


40 


Yewkus Automatic Camera System 

Bill Jack Scientific Instrument Co.'s Yrwkus don a job siiiiilot to that of Chicago 

Yenkus (short for Unisersal Camera Control System) was tested and approved 
bv the Air Force a year ago and is now installed in more than 200 reconnaissance 
aircraft, from RB-26s to RB.47s. 

Electronic components arc packaged In standard-siacd iiiefal modules, which 
aQows control systems to be built up as needed and gives the designci Hexibllilr in 
disposing components in available space. 

The company says the Yewkm system can handle any number or size of cameras 
that normally go into a photo-reconnaLSsance design. It will take cameras witli nega. 
live sizes ranging from 21 in. square ti» 9sL8 in., and with lenses having focal lengths 
from three to 36 in, and longer. 

Yewkus autoniaticallv activates up to five cameras per station by the Rick of a 
couple of ssvitebes. It also controls release of Rash bombs nr cartridges for night 
photography and Lneorporates a "inemorv circuit” which memorizes the psTotechnic 
drop patterns to open camera shutters just before iUuiuiiiant explodes. Safety cio 
cults turn on warning lights if caiueras ate inopcratis'c or if bomb bay doors arc 
closed when cameras are turned on. 

A typical installathm in a Rgbter.tsysc rccomiajssance plane weighs H3 lb., occu. 
pies 3.23 cu. ft. and costs $10,000 In quantities of IQO or mote. 


n single-seater, fighter-type plane is a 
nicans of allowing the pilot to s iew the 
ground clearly without liusing to 
nianeiivcr his plane excessively. 

To meet this need. Chiengo Aerial 
developed its sicwfindcr. over 1.300 t)f 
nhicii arc now in service. Boiisky says 
that virtually all reconnaissance planes, 
present and future, will inoimt it. 

CAi-dcsigned viewfinders are eom- 
plcx optical dcrices which present 
large (6-in.-diamcter) binocular images 
on a viewing lens mounted in the 
center of the instrument panel where 
the pilot can watch the terrain o\ct 
which he is flying without basing to 
shift his gaze out of the cockpit. Nlote- 
os'Cr. he can keep his |)laiie flying 
straight and level at all times, since he 
no longer has to hank to find visual 
check points on the ground. 

Iligh-transmittancc, dear-resolution 
binocular images appear on the viewing 
lens. Binocular images arc provided bv 
a beam-splitting device whose purpose 
is to avoid differential image distortion 
and eliminate eye strain. 

Latest CAI development for view- 
finders is an illuminated, traveling grid 
superimposed on the image on the view- 
ing lens. The system, just going into 
production, allows the pilot to manu- 
ally synchronize movement of the grid 
with movcmciit of the ground iniage. 
{7ncc synchronized, the viewfinder e;iii 
be integrated with the camera control 
system and act as an imput mode. Unis, 
the grid-cqiiippcd finder can donhie for 
the scanner in case the latter fails or be- 
comes temporarilv inoperative when 
overflying broken clouds. It also works 
in semi-darkness when the scanner can- 
not function or can serve as a check 
to make sore the sc.mner is operating 
correctly. 

The viewfinder also allows a pilot to 


lay his track line and determine its 
position in the area to be photographed 
far ahead of his aircraft's position. He 
may align himself u-ith this track line 
even if Eiis plane ha.s a drift heading set 
into it. 1his allows him to obtain the 
drift angle to use for navigational 
purposes and to correct for camera 
azimuth. 

Etched grid lines, superimposed on 
the image, show the pilot the coverage 
of his more inip)ttant cameras, per- 
mitting him to know exactly what 
terrain he is photographing. 
Viewfinder Operation 

CAI v ievvfindcr.v have been designed 
with a varictv of characteristics. Most 
units h.ivc at least a forward and a 
vertical viesving lens. 

Ihc forward vicwiiiE lens allosvs a 
pilot approjiching his objective to keep 
it in view after ovci-thc-nosc visual 
confact is no longer possible. This lens 
usually covers an 83 deg. field— from 
80 deg. forward to 5 deg. aft. 

i'lic vcrtic.il viewing lens normally 
covers a 30-dcg. angle directly below 
the plane. A switch is provided to 
change from one lais to another 
through an clcctricallv actuated mecli- 

Refinements incorporated in today’s 
finders inclitdc provision for blacking 
otit the image to avoid distracting the 
pilot during such maneuvers as land- 
ing and a filter which can be intcr- 
|)oscd to increase visual acuity in tbc 
presence of haze. 

Special purpose viewfinders have 
heen built with nitchairisms which 
provide several different viewing posi- 
tions and angles by rotating a turret 
and prism. Others have fields of view 
as large as 100 deg. 

Viewfinders arc tailored to the air- 
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NEW 

DIAGONAL 


1 \\ 


GRIP-HEAD} 

ROBINSON- 
WIRE TWISTER 

Faster, more effident than 
everl The new, slcndernosc 
DIAGONAL CHIP-HEAD is 
designed cvpecfully for those 
narrow, hard-to-reach ploces. 
Split-second whirlinn action 
safety-wires 3 ennines in time 
required for one by any other 
method . . . saves os much as 
8140 per engine assembled. 
3-TOOlS.IN-l , . . pliers- 

cutters- twisters. Side-cutting, 
oil-tempered head. Permanent 
bronze bearing. No adjiLst- 
ments. Jaws lock on wire, 

I can’t slip off. Perfect, uniform 
twist every time, 

’ "‘SsraUiUTl 2 $20.50 
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OR STRATOSPHERIC COLD 



craft they go into. Tire devices are 
large, posing a problem of fitting tliem 
into [et figliter planes wlictc tlic entire 
nose may be used to house the engine 
intake air duct. In at least one installa- 
tion. C.-U engineers had to dcv-isc a 
nicihod of "looking through" the duct. 

Light is transmitted through tlic 
viewfinder by means of a complex 
optieal system of lenses, prisms and 
mirrors. Major optical problem in 
making vicn finders is the elimination 
of distortion and parallax. 

Bouskv Slimmed up these other 
tough mechanical posers; 

• Building straetnral rigidity and pre- 
cise optical alignment into viewfinders, 
yet keeping their weight to a minimum. 

• Slopping moving optical components 
in cxactlv the same |)osition each time 
tlicv are shifted. 

• Supporting lenses, minors and prisms 
tigidlv to vvithstaiul vibration and 
shock, N';ivv aircraft impose particu- 
larly severe problems because of high 
stresses ami sliotk rcMilting from cata- 
pult takeoffs and arrested landings. 
Night Photography 

i'o nin a night photogmphy mission, 
.1 pilot sets altitude and speed values 
into the camera control system and 
flips the "operate'' .switch. .\n interval 
contmllcr computes the time interval 
required between suenssivc bombs or 
flares and jjrnv idcs the pulses to release 

llic camera shutter is opened and 
w-aifs. An electronic flash detector 
"sees" when the flash occurs and closes 
the shutter. The magazine recycles the 
film and tire shutter reopens, waiting 
for the next flash. 

Timing is such that the pvrotechnic 
explodes outside of the angular view of 
the lens by se-veral degrees to avoid 
light-striking the film. 

Cvcies arc repe-.ited automatically 
without aiiv further attention from the 
|)ilot. 

When the niissinn is eoinplctcd, the 
pilot turns off the switch. Mluminant 
release stops instantly, but the temain- 
der of the eimtrnl system is kept m 
operation by an overrun control- This 
assures tliat pictures will continue to 
lie made with any micxploded illumi- 
iiants still in the air when the switch 
is turned off. Pyrotechnics used in 
night |)b(>togrnphy art cither cartridges 
ifiarcsl or bombs. The former arc rela- 
tivelv small. (11-m, diameter and S-in. 
length) produce about 100 million can- 
(lle]xiwer and arc for low altitude work. 
IJmnbs may mc.mirc S m. in diameter, 
be -4 ft. hing. and weigh 1 50 lb. 'Iliev 
develop a peak flash intensity of al- 
most -t billion c.indlcpower and arc 
used at altitudes tanging from 6.000 to 
20.000 ft. 

CAI innovations m the field of aerial 
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Their Travel Is Five Times Safer 


The Super 18 Beechcraft is an airplane that can 
be purchased with confidence . , . not only in its 
ruggedness, reliability, .and adaptability, but also with 
confidence that it will deliver the ultimate in com- 
fortable air travel- 

Statistics prove that corporation aircraft are more 
than FIVE TIMES safer than automobiles, measured 
by accident fatalities pec 100 million occupant-miles. 

Travel completely relaxed in your own transport at 
normal cruising speeds up to 215 miles per hour , . . 
with all the facilities for private consultation and de- 
liberation while on the way on important missions. 


The Super 18 pays dividends to any corporate activ- 
ity by slashing travel time by as much as 75 per cent 
... by increasing business efficiency and by easing 
the demands of time upon the executive team. 

In the competitive business world of today, 
Beechcraft ownetship opens the way for business 
expansion . . . increases executive activity . . . by 
saving lime. With a BEECHCRAFT, company executives 
have more time for business and more time for 
pleasure, too! 

Please contact your Beechcraft dealer or dis- 
tributor, or write to Beech Aircraft Corporation, 
Wichita. Kansas. 



* ASK ABOUT 
BEECHCRAFT'S 
NEWEXClUSiVE 
LEASING PLAN. 


BEECHCRAfTS ARE THE AIR FLEET OF AMERICAN BUSINESS 


same speed as the image motion. 

He modified an Eastman K-1 aerial 
camera to include a slit -and a Iiand- 
dri\’Cn crank, He also devised a finder 
witli a moving grid witli wiiicli to svn- 
chtonizc film movcmmit. 

A demonstration for Armv .Air Corps 
officers at Wright i-'ield resulted in an 
order, wliieh n-a.s filled in 19T9. Fol- 
lowing this, production was moved 
from Sonne's workshop into a factory 
where the camera could be built in 
quantity. Engineers, draftsmen and 
mechanics were liircd and tlic pro- 
gram got undersvay. 

In 1940, CAI had five employes and 
sales for the year of S9,000. This year, 
personnel numbers over 500 and csti- 
nuted gross will be S8 million. 


OFF THE LINE 


Anderson Stnictural Co. of Los Angeles 
lias recently built all-steel hangars of 
similar design for Lear. Inc., at Clover 
I'icld, Santa Monica, Calif., and Grand 
Rapids, Mich. T'ransluccnt I'ibcrglas 
skylights molded to fit the ribbed steel 
roof decking provide diffused light for 
the hangars. 

General Electric Co.'s Plastics dept, 
has announced a 3 to 5% increase for 
such items as injection and compres- 
sion molding, silicone rubber and CE 
Msealcx products. 

An Adkins Relative Danger Light (AW 
Oct. 3. p. 78), installed on a Northwest 
Orient Airlines' DC-6B, has operated 
for about 200-hr. with only two minor 
malfunctions-a spring clip broke and 
a triggering mechanism transformer 
failed. Pilots report that the light can 
be seen easily at a range of 75 miles 
on a clear night. 

Delta Ait Lines has converted all of 
its non-highway, non-load-cartying au- 
tomotive equipment such as tugs and 
energizers to use liquefied pctiolenm 
(LP) gas. expects to save 5320 per 
vehicle each year. Average cost of con- 
version is Sf50 a vehicle. Previously 
KLAt Roval Dutch Airlines had con- 
verted to LP gas. 

Cat-A-Lac paint on airborne radar ca- 
domes has solved problem of rain ero- 
sion. says P,AA. Radomes on DC-6Bs 
and -7Bs fonncrlv had to be replaced 
after 300-500 hr. Cat-A-Lac is made 'by 
Finch Paint Co., Gardena, Calif. 

Performance comparison of DC-3s wath 
P&WA R1830-92 and R1830-9-4 en- 
gines is available from Steward Dai-is 
Inc.. 13501 5. Western Avo., Gardena, 
Calif. 



There’s hardly a plane that flies — military, commercial or private — 
that isn't equipped with one or more of the many dilTerent types of 
Klixon Circuit Breakers. The reason . . . complete, dependable 
electrical circuit protection over the years, no matter what 
the flying conditions. 


Klixon Circuit Breakers withstand shock and vibration far in 
excess of the values normally encountered. They are precision 
calibrated and individually production tested for ultimate trip and 
200% load tripping characteristics. Designed to maintain factory 
calibration despite cough usage, they 
assure dependable long-life protection. 

Write for data giving complete details. 


KLixpl^ 


MiTAlS « CONTROLS CORPORATION 
SPINCIR THIRMOSTAT DIVISION 
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Turbopump Requires No Controls 


By Irving Stone 

Burbank— A pncumatic-drivcn fuel 
Itansfct pump powered by bleed nir 
and requiring no controls has been de- 
veloped for jet aircraft service by Hydro- 
Air Inc. 

First application of the turbopump 
is in a new Douglas plane as a tank- 
mounted submerged unit. Another ver- 
sion is being built for evaluation testing 
on the FJ4 by North American Avia- 
Kon's Columbus division. 

Weight of the new turbopump pack- 


age is 10 lb. Capacity is 26,000 lb. per 
hour (65.6 gpm.) at 9 psi., utilizing 
turbojet engine bleed air at 5 lb. per 
minute. 

The package is now out of the de- 
velopment stage and is in production. 

Continuous Operation 

Outstanding feature of the unit is 
tliat it operates over the complete range 
of engine bleed air conditions and fuel 
flow requirements and also in a dry 
tank, with no controls. There arc no 
pressure- or speed-sensing devices, shut- 


off valves or actuators. 

So long as the engine is operating, 
the pump will continue to operate 
without attention. 

With the tank dry and the pump 
load removed, the turbine runaway 
speed does not exceed the mechanical 
limitations of the unit. 

Normal opcrah'ng speed is 12,000 
rpm. under load, and 25,000 rpm. with 
a dry tank. 

The turbopump lias completed 200 
dry-run qualification tests in cycles rang- 
ing from 30 minutes at 350F bleed air 
temperature doim to shorter time in- 
tervals at higher air temperatures. 

The unit has been tested, while 
pumping, for 1,200 simulated flights to 
altitudes above 50,000 ft. It is designed 
to re-ptiinc, after being uncovered and 
tun dry. ivith only i-in. inlet submerg- 
ence, at all operating altitudes. 

Housing temperature of the turbo- 
pump is safely below the auto-i|iiition 
tomperature of the fuel under all oper- 

ific maximum case temperature 
reached during qualification tests of the 
turbopump was 315F. 

Turbopump Features 

Hydro-Aire points out that the bleed 
air drii c offen the following advantages, 
in addition to the no-control feature; 

• Greater reliability. The pump is not 
subject to clcctrie.il failures, since power 
source is directly from jet engine bleed 

• Weight savings. There u’ill be a 
weight saving on the plane if the bleed 
air (hicting requited for the turbopump 
weighs less than a separate power source 
and conltolling equipment need for the 
clectricallv driven counterpart. 

In normal installations, a H\dto-Aire 
.spokesman points out. the turbopump 
may be located close to the source of 



BLEED-AIR fuel transfer pomp cutaway 
shows turbine, impeller and sliafting details. 
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SERVICE RECORD 
proves it! 

Not by unsubslanliaied claims . , , not on the drawing board ... but by thousands 
of dependable hours in the sir under every conceivable flight condition. CECO 
Fuel Pumps have proved there is a big diflcience in pump performance. 

And there are good reasons behind this difference: 

GEARS ... To eliminate the "while layer" problem. CECO gears are made of 
iNilrallny Steel, hardened, and the teeth ground (nol shavedj , , . the result is 
maximum durability and accuracy, 

BEARINGS ... are fully supported and plated with "shoeblack” ... an exclu- 
sive CECO material and process llial insures longer life, minimizes maintenance. 
ALIGNMENT CONSTRUCTION METHOD . . . Components are centered in a 
common bore, easier to disassemble and reassemble for routine maintenance: no 
complicated re-alignment is required. 






Microloc Corp. 

5300 West l04tK $tieel. Let Angeles 45, Colif. 


IMPULSE GENERATOR for forcible 
ejection of canopies, bombs, 
ejection seats and other ex- 
plosive-actuated components. 



tlie bleed air to minimize length and 
weight of ducting. 

• Alleviates shortage of electrical power. 
Since the turbine operates on bleed 
air, no additional drain is placed on 
what already might be an acute elec- 
trical load. 

• >'ariablc speed enables turbopump to 
match the operational needs of the 
plane more closely than docs a con- 
stant-speed electrically operated pump. 
Tlie turbopump's speed and output de- 
CTcascs with the increase in altitude, 
keeping pace with the jet etiginc’s lcs^ 
cned fuel demand, Hydro-,Aiic says. 
Internal Details 

The turbine consists of a single alu- 
minum alios- hin.-diameter disk (in the 
Douglas .ipplicatinnl with integral 
blades. Tlie simple blading permits 
manufacture by macliining, casting ot 
forging. 

.Acr^vnamie charaetcristics of the 
turbine section arc suclr that runaway 
speeds cannot exceed 2T.000 rpm. with 
the specified bleed air conditions. 

The pump iinpcllet is of the same 
t'pe used in the company’s electrically 
operated transfer pumps. 

Impeller and turbine wheel are in- 
tcgraliv mounted on a hollow shaft sup- 
ported on grcase-lnbricated ball bearings 
inside the shaft. 

Fuel side of the turbopmnp is sepa- 
rated from the air .section by means of 
a carbon-face t\-pc shaft seal. In the 
c'ciit of fuel leakage past this seal, the 
fuel is drained off at a low point before 
it can rcaeli the bearings and cause 
Kibrication failure. 

Turbine exhaust is piped immediately 
('s erbniird bcneatli the wing. 

Tire package is designro to operate 
1.200 hr. without maintenance, 1-Iydro- 


Gulf DcAelops New 
Piston Engine Oil 

.\ new aircraft engine oil for business 
and pri\-ate aircraft powcrplants is being 
marketed by Gulf Oil Corp. It is de- 
signed fnr use witli both radial and 
horizontallv opposed engines. 

The new- lubricant replaces Gulf’s 
Scries R aircraft engine nil. It comes in 
S.\E grades 50, dO. 50 and 60, and is 
packaged in quarts and drums. It is a 
high-qiuility, straight mineral oil, dc- 
sclopcd from a new blend of crude oil 
stocts and refinery processes. Gulf says. 

The company claims the new oil im- 
pros-cs engine cleanliness, reducing 
rocker box coking and deposits on oil 

The oil has been approved by Cis il 
.Aeronautics Administration, based on 
scrs'ice approvals by Pratt & AATiitney 
Aircraft and W' right .Aeronautical Dis i- 
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Kawneer 
“package” service 
provides economy In 
Cessna Cockpit 
enclosure 


Kawneer provides quality, economy 
and delivery again! Last Fall Kawneer 
started the Cessna T-37 eide-by-side 
cockpit enclosure project and 
delivered the first unit this Spring. 

This "on schedule” procedure was 
possible because Kawneer has formed 
an integrated "package” of 
engineering, design and production in 
the cockpit enclosure field. 

As specialists working with acrylics and 
metal in the production of cockpit 
enclosures, Kawneer offers you quality 
products, economically produced and. 
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N<W YOK • SYtACUSI • N<W HAVEN • ENflAOElPHIA • riTTStUECH • CINCINNATI • CIEVEUND* 
OETiOIT • CHICAGO* * M. lOUIS* • ST. EAUl • lOS ANGELES* • SAN FKANCISCO 

'OniCt US WiraHM BMTM 

SAMPLES AND SPECIFICjt^RMfT'Air Fnina, CAoponent uid Guided MiuUc MAnufictunn 
write today for samplM and detailed ■nfermatian on how WW400 &ta your tpectfie needa. 


Ststospheric 
Sub-7ero ... but 
Inside. 


WARREN WIRE COMPANY 

PIcnl and Main Offlca; POWNAL, VERMONT 


Mll>W*71 39A is the standard for Warren 
Wire's WW400 . . ■ the answer to the need for 
a low tension cable that can operate efficiently 
under the attack of the stratosphere’s sub'Zero cold and 
the intense heat of today’s aircraft, missile and rocket power plants. 
Warren Wire’s WW400 is a rugged, heat-and abrasion-resistant 
cable. The reason: impermeable, Teflon‘S treated glass and 
braid protect its silver-plated copper heart. By withstanding 
temperatures ranging from far above -t-400'F to well under — SS^F, 
WW400 meets the rigid military specifications of Mll-W-71 39A. What’s 
more, this superior cable is impervious to all fuels, chemicals and solvents. 
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were clisngcel. but cracks still ap- 
peared. 'I’ests showed that the new 
failures were caused by the liigli wciglit 
flow of s cry liot. high velocity air which 
produced destructive s’ibration fre- 
quencies. 

Solution u'as to insert a suitable 
liner in the bellows to sinootli tlic flow 
and reduce tire vibration. 

Two types of duct joints arc used in 
the production B-5Z pncmnatic sys- 
tenr— a -10-deg. V-band coupling and 
a bolted flange. 

"Ilic V-b-and coupling, which can be 


taken apart qnicklv, incorporates solid 
steel flanges with aluininuiu-sheatlicd 
millboard gaskets. It is used in only a 
few locations, wlictc the quick-discon- 
ncet feature is required or lack of 
clearance makes it impossible to use 
the bolted flange. 

'Hie bolted flange jciiiit at first in- 
corporated an aluminum-cosered as- 
bestos millboard gasket, similar to the 
one ill the V-band coupling. But a 
testing program suggested improrc- 
mcots for the production aircraft, in- 
cluding a new gasket iniitcrial for a 
better seal, increased flange thickness 
and radius of fillet between flange and 
l>asc for added rigidity. 


B-52 Ancillaries Use Pneumatics 


Boeing’s B-52 Stratofortress is Amer- 
ica’s first aircraft to har e all jet com- 
pressor accessory systems dtisen by air. 

Ilic pneumatic power, bled from the 
second-stage, higli-ptes.snre ciimptessot 
of each of flic plane’s eight J57 turbo- 
jet engines, pro'idcs dri'c energy for 
lire a.c. and d.c. electrical systems, hy- 
draulic and air conditioning systems 
and the water injection pum|)s. The 
air is supplied to pou'cr packs located 
throughout the ship, where it is con- 
verted to other forms of energy. 

Boeing studies sboivcd that a low- 
pressure pneumatic system for power- 
ing the accessories noiild be lighter 
than liigli-prcssutc pncuiviatics. Iiy- 
draiillcs or an electrical system. 

Ihc final layout consists of a dual 
system in whicli air from tlic four in- 
board and four outboard engines is 
piped throngli separate ducts. T1iin 
stainless steel ducts manifold air from 
each pair of podded powcrplants and 
pipe it up the strut supporting ciieh 
pod. Inboard-engine air is ducted along 
the leading edge of tlic ning to the 
fuselage: outboard-engine along the 
trailing edge. 

Leading and trailing edge manifolds 
arc interconnected h\ ducts which in- 
clude normally closed shut-off \-alvcs. 
Purpose of the connecting ducts pre- 
sumably is to allow one system to feed 
the other in case of power loss or rup- 
ture. 

Design criteria for the system were 
based on bleed air temperature up to 
750F and pressure to 205 psig. 

In production B-52s. bellows are 
used to absorb thermal expansion, duct 
misalignment and structural deflection 
in the wings, struts and nacelles. In 
the fuselage, these factors arc taken 
care of by expansion loops, omega 
bends and by the inherent flexibility 
of the duct configuration. 

Duct diameters range from 2.5 in. 
to 5 in., with wall gages from .016 to 
.078 in. Piping is insulated with a 
0-5-in. layer of Fiberglas coiered with 
Neoprone-impregnated Fiberglas cloth. 

In initial tests on the XB-52, ex- 
pansion bellows in the wing trailing 
edges became unsbbic and failed by 
squirming after exposure to air at 200 
psig. for 10 minntes. 

Steps taken to correct this in- 
cluded redesign of stability brackets 
supporting the ducts and their reloca- 
tion within 2 in. of the expansion 
bellows flanges. Also, the ducting ma- 
terial (AISI 32!) was work-hardened 
to a strength approximately equisalcnt 
to one-quarter hard. 

Another problem was bellows crack- 
ing, originally thought to result from 
improper fabricating techniques. Tlicse 


AVIATION WEEK, Ni>v»iiibtr 21, 1«5 




WHAT'S NEW 



...a vital few pounds 
of rubber and metal 



designed by MB 


the J\^I^ manufacturing company 


HEADOUARTE«S FOR PRODUCTS TO ISOIATE VIBRATION 
... TO EXCITE IT . . TO MEASURE IT f 




Telling the Market 

BccWliimi Product Diiectoi)- describes 
line of bcrjllium copper. aUmiiiium and 
nickel alloys, us ucll as w rought, forged 
and cast bcrvlliuni copper alloys and 
copper scifcty tools, catalog. Bcrr lliuni 
Corp., Reading. Pa. . . . Selection of 
abrasive disks and cylinder wheels, ti pcs 
and sizes. Catalog .\C-33, Gardner Ma- 
chine Co., Beloit, M'is. . - . Polyvinyl 
chloride plastic ]>ipe, Bulletin 2d, Na- 
tional Tube Div.. U. S. Steel Corp., 323 
M'iliiam Penn Place, Pittsburgh 30. Pa. 
. . . Pacilitics for compression molding, 
inspection and finishing, bulletin. Spe- 
cialtv Insolation Manufacturing Co., 
Inc..' lloosick Falls. N. Y. 

Leak-proof quick-sca! hose couplings, 
catalog, ritcfleN, Inc.. 10 Ilendcc St,, 
Springfield 4. Mass. . . . Miniature 
nltra-low-torquc precision selector 
switch, bulletin. Electro Tcc Corji.. S. 
Hackensack, N. J. . . . Light-water and 
oil moderated nuclear test reactor. Bulle- 
tin CF.R-1123: four nuclear research 
\ reactors and their uses. Bulletin GE.V- 
1 6326A, General Electric Apparatus Sales 
i Div., Schenectady 3. N. Y. . . . Tech- 
, nical data and circuit design points for 
Thru-Con printed wiring boards, bro- 
I churc. Electronic Components Dept., 

I General Electric Co.. \V. Genesee St., 
.Auburn, N. Y, 

KevLift hidraulic cargo lift, bulletin, 
Kesstonc Engineering Co.. 1443 S. &in 
Pedro St., Los .Angeles 13. Calif. . . . 
Inipros'cd method for finish-machining 
holes from the solid. Bnlletin 31134, 
Ex-Ccll-O Corp., 1200 Oakman Bbtl.. 
Detroit 32, Mich. . . . Hcaiy duty 
straddle truck of 4.000-lb. c-.ipacitv. 
Bulletin 831. Rannond Corp.. l62-137 
Madison St,. Greene, N. Y. 

DBL-2-EZ Free Machining lligli 
Speed Steel, Blue Data Sheet, .Allegheny 
I.,udhim Steel Corp., 2020 Oliver Bldg., 
Pittsburgh 22, Pa. . . . Twelic strap 
clamp assemblies, folder, jagens Tool 
Specialty Co., 712 E, 163 St„ Cleve- 
land, Ohio. . . - Hydraulic A'alvcs for 
Aircraft, Industrial and Mobile .Appli- 
c.itioiis. Bulletin 101, Electro} Inc., 
Kingston. N. Y. 

Design and Selection of Tlicrmcv 
coujsics. Bulletin 1601; Liquid Tem- 
pcratiuc Thcnnoconplcs, Bulletin 1602; 
Gas Temperature Thermocouples. Bulle- 
tin 1605; Surface Temperature Tlicrmo- 
evniplcs, Bulletin 1604; Rcserc Corpo- 
ration of America, AA’allingford. Conn. 

High, medium and low pressure hose 
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Balance out the continuing use-cost of ground heating 
facilities with its attendant consumption of lime and 
manpower against the one-time cost of the UAP COLD 
WEATHER OIL SYSTEM installation. 

The UAP COLD WEATHER OIL SYSTEM is de- 
signed to furnish fluid engine oil after cold-soak at 
-63‘^F, without tlie application of exlemal lieat. This 
initial oil supply is then utilized after engine heat-up 
to thaw out the make-up oil in the lank outside of the 
hopper, O.tidation of the oil (sludging) is minimized 


by the system’s deaerating features, 

The system is for retrofit on most of the dry sump 
engines in use at the present time and is in every day serv- 
ice on more than 300 single and multi-engined planes. 

Used in conjunction with UAP COLD WEATHER 
OIL SYSTEMS at tenrperatures lower than -30°F, is 
the UAP HOT FUEL PRIME SYSTEM which insures 
safe, reliable engine starts in 3 minutes or less. Both 
systems remain installed but inoperative during warm 
weather flying. 


For prompt quotes on UAP COLD W'EATHER OIL SYSTEMS cost and 
delivery factors on existing designs, please send detailed dimensional draw- 
ings of your oil lank to UAP Engineering, Dayton, Ohio. For descriptive 
literature covering both systems please contact any of the UAP Contractual 
Engineering offices listed, 

Davlon, Ohio— -Mlcliieim 3S41 Norlli Hollywood, Calif STanler 7-7123 

Aew York— Murrr Hill 7-1283 Montreal, Canada— ELwood 4131 






WHIRLP00L-SEE6ER is Your Source lor 
Economical Subassemblies 


asscinbiies for hydraulic, suction return 
and general applications, Catalog 200, 
Anchor Coupling Co., Inc., 342 N. 
Fourth St., Libertn ille, Hi. . . . Micro- 
Heiglit G^c for measuring layout and 
inspection work, Bulletin I05-10, Grcist 
Manufacturine Co., New Haven 15, 
Conn. . . . Precision optics, bulletin. 
Zenith Optical Laboratory, Copiaguc, 
L. 1-, N. Y, 

VU and DB self-contained precision 
panel instruments, Bulletin VU133, 
Electronic Sales Div., Dejur-Amsco 
Corp., 43-01 Northern Blvd., Long 
Island City 1. N. Y. . . . Agastat time 
delay relay models. Bulletin SD-1, ACA 
Div., F-fastie Stop Nut Corp. of 
America, Elizabeth. N. J. . . . Series 100 
motors, totally enclosed fan-cooled and 
open drip-proof types, Bulletin N-IOO-R. 
Howell Electric Motors Co.. Hcwcll, 
Mich. 


Automation engineering bulletin 
describes positioning control system. 
CDC Control Scrriccs. Inc., 400 S. 
Warminster Rrrad. Hatboro, Pa. . . . 
Scotchpiv brand reinforced plastic, 
reference manual. Dept. SP5-293, 
Minnesota Mining &• Mfg. Co., St. 
Paul. Minn. . . . -Alphabetical Tabu- 
lator for translating piincbed-card data 
into printed form. Folder TM-933. 
Remington Rand Div.. Sperry Rand 
Corp., 315 Fourth .Ave., New York 10, 


Yes, for fast production of precision air- 
frame subassemblies, see the LaPorte Air- 
craft Division of Vt'hirlpool-Seeger. Here 
are complete production facilities . . . expe- 
rienced engineering talent . . . geared to 
produce high qualilji at lew cost whether the 
job is large or small. 

Whirlpool-Seeger ability to produce is 
proven by its record in delivering top-grade 
airframe subassemblies, including B-47 ail- 
erons for Douglas and Lockheed. Learn 
how your needs, in any volume, on even the 
tightest schedule, can be met. Write, wire or 
phone today . . . qualified representatives 
are available to consult with you anytime at 
your convenience. 

Send for Illustrated 
Booklet 

Complete informotion 
on Whirlpool-Seeger 
production and man- 
power facilities. 



COMPLETE 

FABRICATION 

FACILITIES 

TOOlING 
METAL FORMING 
METAL FABRICATION 
HEAT TREATING 
ANODIZING 
MACHINING 
FINISHING 
ASSEMBLING 

DEVELOPMENT and 
DESIGN ENGINEERING 

RESIDENT AIR 
FORCE INSPECTION 


Lo Porte Aircraft Division 

WHIRLPOOL-SEEGER CORPORATION 

DEPT. B, lA PORTE, INDIANA 
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MICRO SWITCH Precision Switches 
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Crosley 



From Crosley— 
new dimensions 
— lor the 
^fecftilnt©^ age 


As electronicswwks its magic (or defense and industry', 
scientists <it^-co's C'rosley Division reckon with the problem 
of making already reliable electronic systems more flexible— 
to give them greater usefulness in navigation, communication, 
national defense. Now, out of intensive study of 
electronics and related areas— thermodynamics, optics, 
aerodynamics, human factors— has emerged the knowledge 
necessary to achieve this critical goal. Working 
closely with the military, outstanding Crosley scientists 
have changed the dimensions of many electronic systems: 
lightening thorn, compressing them, "miniaturizing” them. 
Mow— imi)roved radar, communications receivers, navigational 
aids, and scores of other systems are coming off the Crosley 
lines and performing their miracles in .smaller space, with 
less weight, requiring less power. Through ‘‘mmiaturizalion” 
in electronics, as well as advances in air-frame assemblies, 
Crosley brings the findings of re.search to practical 
(ulfillnient— for defense, for peace. 



avMB defense and industrial products 

Avco Defense and Industrial ProdiicUi combine the .scientific skills, and pro- 
duction facilities of S great divu'ions; Crosley; Avco Advanced Development; 

Lycoming — to produce iiower plants, electronii’s, air-frame components, 
precision parts at: Boston;Ciminnati: Davton ; Everett, Maw.; I,os Angeles; 

Nashville, Tenn.; Stratford, Conn.; Washington, D. C.; Williamsport, Pa. 



J-M Thermoflex Insulation 
€ontrols searing heat of twin iets 


ii S Johns-Manville AVIATION INDUSTRY 


Till; new F-89D Scorpion . . . rockei- 

ccpior manufactured for the Air Force 
by Northrop Aircraft, Inc. ... is 
equipped with Thermoflex* High 

Blankets for aft-frame protection. 

Thermoflex hisulules the sbajr /Musing 
oj the V-mD's jet etighie aguiust searing 
iieat . . . isetps keep oil anti bearing tem- 
peratures doten to a saje level. 

Thermoflex Blankets, standard pro- 
tection on many Air Force and Navy 
jets, are custom-made. The insulation 
filler is made from highly stable 
Thermoflex RF Felt. This newly devc-l- 
oped refractory insulation 

resistant metal foils. 

tion is given to the accuracy of cutouts 


ings. fuel lines, thermocouple leads 
and other controls. Edges at cutouts 
arc sealed to prevent fuel penetration 
into the felt insulation filler. This pre- 
cision fabrication of Thermoflex Blan- 
kets assures maximum insulation for 
the entire application. 

In addition to insulation blankets 
for tail pipes, engine cones, turbine 
casings and afterburners . . . Thermo- 
flex is also made in special preformed 
shapes to insulate, protect and flreproof 
fluid storage tanks air-con^diiioning 

manv other assemblies in all types 
of aircraft. 

For the complete story of Thermo- 
flex Insulation for aircraft power plants 
and airframes, send for illustrated 
folder IN-I36A. Address Johns- 
Manville, Box 60, New York 1 6. N.Y. 
InCanada, 199 BaySt., Toronto l,Ont. 
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Lack of Channels May Block 
Use of Tacan as Common System 


By Fhili|i J. Klass 

Washington— Scriotts doubts as to 
Tacan’s ability to provide sufficient 
channels to meet Comuioit System 
needs during the 1965 period were 
voiced by the .Air rraiisport .Association 
in a recent Dpcrational nicino to its 
members. 

It was the ATA which cast the decid- 
ing vote in favor of Tac'jn earlier this 
year during the ballotitig of the seven- 
man Vortac committee. 

Similar uncertainty about 'I'acan’s 
ability to meet Common Sistcm needs 
exists in other informed quarters, in- 
cluding the .Air Navigation Develop- 
ment Board, Avi.vnox W'kkk learned. 

ATA’s memo estimates that at least 
125 channels arc needed but that only 
90 of Taean's potential 126 channels 
can be used because of a conflict with 
military and ciril radar transponders 
which operate in the same band. 

Unless cir il DME is scrapped, ATA 
belics'cs there will be only 60 Tacan 
channels available. 

If ATA is correct, the present VOR- 
DME system also kicks sufficient chan- 
nels for the future. Civil DME lias 
100 channels, while there arc SO chan- 
nels of VOR and localizer. 

Tire obvious difference bch'ccn the 
two situations is that VOR-DME is in 
existence, uhctcas Tacan is being con- 
sidered for future needs. 

'Fluid and Confused' 

The current domestic airline riisli to 
buy jetliners and tlic prospect of tlieir 
operation by late 1959 may also boost 
DME’s stock, unless lueaii is able to 
win a clearcut s’ictory in tlic near future. 

Houever, despite nearly tuo year’s 
efforts to rcsoh'c the Common System 
status of Tacan and DME, the situa- 
tion at the moment can best be de- 
scribed as "fluid and confused." 

For example, a new cxpcrinienFal air- 
home Tacan set, reportedly capable of 
automahcally transmitting aircraft bear- 
ing and distance back to the ground 
(nmerc it is automatically compared 
with bcaring-distancc obtained from 
ground radar to provide positive air- 
craft identification) «’ill undergo tests 

Tills feature, which has impor- 
tant uses for both military and civil 
operations, would give Tacan an oper- 
ational feature not now aiailablc from 


Vf)R-DME, and might strengthen Ta- 
can's position. 

Several months ago, the Air Navi- 
gation Development Board's Advisory 
Committee No. 5, consisting of rep- 
lescntiitii'cs of nine different milihary 
.and civil agencies and airspace users, 
drew up a plan for future Common 
Svstcni requirements. 

It calls for: 

• Airways type coverage between major 
traffic hubs, at altitudes of 700 to 18,- 
000 feet. 

• Another set of airways at altitudes of 
18.000 to 75,000 ft. 

• Area (grid) type coverage at altitudes 
of 18.000 to 75,000 ft. This would 
pcniiit off-airways flight whai aircraft 
arc equipped with off-course compiitcrs. 
Which Pfon? 

Sonic of the confusion stems from 
the fact that the .\NDB committee 
tacked on three alternate plans to its 
recommendation, witliout clcarlv indi- 
cating whether tlicsc arc acceptable if 
the first of the proposed plans can not 
be achieved. 

A National Bureau of Standards de- 
termination of the minibcr of Tacan 
channels required to implement each 
of tlic four different plans, originally 
scheduled for completion this month', 
has been delayed until early 1956. If 
this analysis indicates that Tacan lacks 
sufficient channels to meet the first 



plan, but is able to meet one or more 
of the others, observers expect another 
hassle to break out, 

On the surface, the recent two-day 
Tacan symposium here, sponsored by 
the ANDB, miglit have led some to 
believe that adoption of Tacan as a 
Common System navigation aid was a 
foregone conclusion, although this was 
not .AN'DB's intention, 'llic symposium 
was attended by 700 people, with in- 
terested obscAcrs from more than 20 
foreign governments, including tlie So- 

(T^c USSR embassy representative, 
Engineer Major Vladimir V, Kolcntsev, 
a.ssistant air attache, told .AviAno.-a 
W'np.K th.it lie was impressed with Ta- 
caii's capabilities, but added that he is 
neither an electronics engineer nor a 
navigation aids expert.) 

IDuring the dchiilcd reports on the 
technical and oper.itioniil characteristics 
of Taom airborne and ground equip- 
ment there was only an occasional tefer- 
ciicc to the bitter controversy going on 
behind the scenes, .A report by the Civil 
Aeronautics Administrabon on its evalu- 
ation of earlv model Tacan equipments 
sliovvcd bearing errors of as much as 
2i to ? degrees considerably higher 
than those reported by Navy, Air Force 
and Airborne Instnnnciits Lab repre- 
sentatives, some of whose tests were run 
on improved later models. These latter 
tests indicated bearing errors of less 
than one degree. 

Behind the Scenes 

Behind the apparent calm of the 
symposium, however, in little im- 
promptu gatherings in the corridors, 
Ihc ait was filled with rumors. One 
observer was overheard to remark tliat 
the sympusiuin might prove to be "a 
wake for Tacan." 

The question of whether Tacan offers 
sufficient cliaimels is deceptively sim- 

On the surface, Tacan appears to 
have 126 channels. However, not all of 
these clianncis arc available for use, 
Isccausc military and civil transponder 
(radar) beacons arc interrogated at 1,030 
me. and reply on 1,090 me,, tight in 
the middle of the Tacan band. 

Airborne Instnimcnts Lab, under 
ANDB sponsorship, has made a study 
of how many Tacan channels will be 
incapacitated by the transponder bea- 
cons. The answer is "not a single 
number, but a range of values depend. 
ing upon the beacon characteristics, ” 
.ANDB's D. K. ^fa^tin told the sym- 
posium. 

Informed observers say that, in any 
case, the beacon will knock down the 
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NOW IT’S 8,500,000 HOURS 
FOR THE G-E J47 IN THE AIR 


As General Electric enters its 15th year in jet design and 
manufacture, J47 sets new world record for jet operotionol flight time 





Juat where the 8,500,000-hour mark was set this 
month, is not known. It could have been in the 
Boeing B-47's shown on the left. Or in the trim 
North American F-86D shown below. 

The significant fact is that the J47's new record 
represents a jet milestone. For now this single 
General Electric jet engine has more hours in the 
air than any other known jet engine in the world. 
Despite J47 operating and durability records, 
General Electric's ultimate jet goal remains, 
“Faster . . . farther . . . higher." To translate this 
objective into hardware, G-E technicians are 
today concentrating on the development of still 
better, more reliable engines for future aircraft. 
For example: 

a A greolly advanced G-E jel engine is now being 


tested. When it goes into production, it will make 
possible forward strides in the speed and perform- 
ance of new fighters and bombers, 
e Still more advanced 6-E pewerplanis — includ- 
ing rocket and atomic — are in early development 
phases. And General Electric is backing its 
development programs with a multi-million in- 
vestment in new facilities, studies in advanced 
propulsion principles, and the development of new 
components and accessories. 

Since initial delivery to the Air Force in 1948, 
J47's have flown more than 4J4 billion miles 
— the equivalent of SO trips to the sun. This mark 
may not be surpassed, except by the J47 itself, for 
some time to come. Today, more G-E jet engines 
power Air Force planes than all other jet engines 
combined. 



Tigress k Our Most ImpoHant Product 

GENERAL^ ELECTRIC 




Rain or Freeze, Hy Trol Always Helps 

As Hy Trol will tell you, a hot number can be 
pretty hard to handle under wet conditions. And 
ir you think we’re talking about landing fast air- 
planes, strangely enough, we are- ^ 

Hy Trol once assisted in C.A.A. supervised tests ' 
involving landings on icy runways. With Hy Trol’s ‘ 
help, the pilot brought the heavy plane to a stop j 
within 50 feet of the required distance for dry | 
runway conditions. Smooth and straight, too; « 
right down the groove. Rain, snow or ice, Hy Trol c 
gives maximum control after touchdown. t 

When the birds are crawling, you'll be glad you’ve t 
got Hy Trol along, e 



Inc., who also make 
HOT AIR VALVES • FUEL VALVES 
TURBO MACHINERY • HYV/L PUMPS 


iiumba of usable Tacan channels to 
around 100, roughly equal to the num- 
ber of DME channels and slightly 
more than VOR. 

ATA is mote pessimistic, estimating 
that there svill be only 90 Tacan chan- 
nels at’ailable, or only 60 if civil DME 
is operated. 

Co-Channel Interference 

'llic crux of the question over the 
iiumbet of channels required arises 
from the problem of co-channcl inter- 
ference. i-c. interference between two 
stations derating at the same fto 
qiicncs' within range of onC another, 

Eroni limited tests which Kcderal 
Telecommunications Laboratory has 
tun, it appears that two Tacan stations 
can be operated at the same frequency 
nithin linc-of-sight range of one an- 
other, without the serious interferenee 
nhith would be encountered with con- 
tinuous-nase (CW) ssstems such as 
VOR- 

WUcthcr co-channel Tacan stations 
can be spaced more closely than VOR 
stations will depend upon whether cur- 
rent tests confinii the preliminary' Fed- 
eral’s findings. 

Countering this possible Tacan ad- 
vantage, howcs'cr, is the effect of "nulls” 
or lobes in Tacan’s vertical coverage. 
This condition, uhich results from 
ground-reflected signals canceling out 
the direct-path signals, is much more 
critical at 1,000 me. than at the lower 
\'OR frequencies. 

Altitude Controls Spacing 

Another factor which determines co- 
channel station spacing is the maximum 
altitude at wliicli nasigatioii signals 
must be usable and abme wliicIi some 
interference or loss of signal may be 
tolerated. 

For example, if the top limit on the 
lo«'-altitudc Tacan airwas-s network 
were IS.OOO feet (as in ANDB’s Plan 
No. n. stations operating at the same 
frequency mu.st be separated by ap- 
proximately 4>0 miles. If this altitude 
figure were dropped to 10,000 feet (pet 


Midget Receiver 

35.^ or 43.38 me., and wtighing only 6 

CoostHccbonics Co., 5875 West Jefferson 
BU-d., Los .kngeles, Calif. 


BURBANK, CALIFORNIA • AviattoH Subsidiary of CRANE CO. 
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ANDB Plan No. 3), co<haiincl stations 
could be located within approximately 
320 miles of each other, 

From the following tabulation of 
the four plans proposed by ,^'DB’s 
Advisory Committee No. 5, it can be 
seen that the particular plan adopted 
for Tacan coverage will have a major 
effect on the number of Tacan channels 
required; 



DME Heod Start 

Distance information, a useful addi- 
tion to any cockpit, takes un special 
importance in a jetliner, whose rav- 
enous fuel appetite docs not permit 
niucli losv-altitude loitering during an 
approach. C.A.A Iras set up ptucedurcs 
which pernrit a DME-equipped airliner 
to nuike a fast straight-in apptuaeli and 
landing, iirstcad of requiring the usual 
pattern approach. 

While CA.A u'ould har'c to extend 
similar privileges to Tacan-equipped air- 
liners if Tacan should become the Com- 
mon Sy.stein, the fact tirat civil DME 
lias at least scrcral years jump on Tae-an 
from an implementation st;mdpuint 
works to its advantage. 

C.A.A now has 378 DME ground sta- 
tions installed, of nhieh 234 are now 
in operation. The inilifary, on the 
other b.ind, has taken delir ery on a 
total of 500 URN-3 ’I'acan ground sta- 
tions. but only 50 of these are installed, 
and only a handful of this nunilier ate 
operating in tJiC U. S. 

Although offieiiil figures arc not avail- 
able, it is safe to estimate that it nill 
take a minimum of two to three years 
before the number of military Tacan 
stations in the U. S. equals tfic num- 
ber of DMEs. And e\cir then, the 
military Tacan stations w ill not ptmidc 
the complete civil aim-ays coverage re- • 
quited. 

CAA reportedly estimates that it «ill 
take three to four scars increh' to re- 
design the military Tacan ground sta- 
tion equipment to make it suitable for 
cir il use. (This im'oKcs rede'sign for 
dual equipment, with aiitomaric switcli- 
os'er. piu.s conversion from single to 
three-phase a.c. pon'Cr.) 

Unless CAA is able to speed up this 
cycle, it would cert.iinlv take another 
fire years for indnstri' to build the 
equipment and for CAA to install and 
commission it. 

Airline Position 

'lire aidincs undcrstiindablv arc re- 
luctant to become embroiled in the | 
merits of Tacan sersus DME. How- 
ever, officials of hvo airlines which 
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OXYGEN REGULATOR 


MILITARY TYPES MD-I AND MD-2 

Arcr|>tc(l stimilaril for hnlh Riiroari of Arrouniitiea tuxl USAF 
. .Mevis ull reqiiiremenlx of .MlL-K-25411) . MmlcU forhiirh 
unil low |>ro>-mirc, gasemis aiirl lii|iiii! oxygen ny-itemn. 

Just now going inin [iroiliieiion is the neiv Itigli-alliluile Bendix Type 
2894 .Aiilomalie Diluler Demaml Presinire Breathing Oxygen Regii- 
liitnr. It's another advanivinciit resulting from pioneering by Bendix 
—the worlrT# most experieiteed inanufaetiircrs of oxygen regulators 
and converter systems. For full details on the new Type 2894, or on 
other oxygen cqiiipmeiU, write ntoxEKH-CEXTR.xL division, be.ndix 

.^MVTIOX COIIPOIUTIOX, D.VVEXPOHT. I01V.4, 






Brea 
the 

Sound Barrier 

TEMCO helps build the super- 
sonic F-lOO Super Sabre 

Recently, North American awarded TEMCO 
three important jobs on the Air Force F-100 Super 

This fighlcr was the hrsl upcraliunal aircraPi lo 
break the sound barrier in level llighl. Vital F-lOO 
components — wing-lip panels, ailerons. Haps, pylons 
— arc being fabncalcd at TEMCO. 

These jobs are typical of TEMCO's work on a 
growing inimbcr of hrsl-linc military aircraft, And, 
on ils lOlb ,\iini\ ersary, TEMCO pledges a continu- 
ing eiTorl lo preserve the peace by keeping America 
strong — the industry's Number One Job. 


I INeiNEERS I 

* • • I. if you cire interested in o position with a 

growing weopons system organization, write full particu- 
lars to E. J. Horton, Jr,, Engineering Personnel, TEMCO 
Aircraft Corporotion, P. O. Box 6191, Dollos 2, Texas. 



recently ordered jetliners used almost 
identical language in describing tlicir 
operational requirements; “Some type 
of dishince iiifornintion is liiglily dc- 

A turboprop airliner is committed to 
a landing when it gets down to 10.000 
ft. altitude, and a turbojet is committed 
;it 20.000 feet, unlike a piston-engine 
aircraft wliicli c-aii conic down for a 
"look sec.” and tlicn proceed to an 
;iltcmatc if iicees.siir\, one airline ofS- 
cial tnld .Vvr.oios Whrk. "Tliis makes 
accumte knowledge of distance to des- 
tination much more important." lie 

Hie other airline official s;iid his 
company expects to inst.all airborne 
weather radar in its jets, and that this 
equipment can provide a erode type 
or distance infornration in eient that 
Tacan or DMF. is not instidlcd- 
Decision Needed Soon 

M'ithin the next few montlis the air- 
lines mil lime to s[>eeif\ the mionies 
equipment wliieli is to go into their 
new jetliners. UnlcM a linn -\NDB 
decision is reached before that time, 
each carrier svill liasc to make its own 
apjiraisal of tlic prolxihlc winner. 'Ihc 
altcinative is to have the airframe man- 
nbictiircr make only |enera]izcd wiring 
proiisioiis. capable of adaptaKon to 
eitlicr tyjie of equipment at some later 
date. 

One AT.\ fear is tbat some airlines 
mav htiv DME. oflicrs Tacan, creating 
a serious disnsion witliin the nmks of 
the air carriers. 

Acronantic-al Radio Inc., wliich draws 
up eqiiipmcnt characteristics (specs) to 
provide oserall intcrcliangcabilih be- 
tween airborne equipnrents made by 



Small & Powerful 


Tilts scLf-coiitamed magnetron tube for use 
in small porpable radar sets is not ouly 
said to be the world’s smallest but is 
50 times more |>owcrful titan the khstron 
tube it replaces. Hie new magnetron, w'cigh- 
ing oiilv 8 07,. WHS developed at Army 
Signal Corps Engineering Laboratories, Ft. 
Monmouth, N, J, 


COOL AIR 

for HOT electronics 



Model APM I14> tureof electronic equipment aboard pl.ines during 

Oiuit'oiad. ground checkout or standby conditions. Made In 

a wide range of capacities from ton lo 30 tons, 
1" wg to 5 psig output pressure. Electric motor or 
gasoline engine driven. Trailer mounted or self- 
propelled. 

Units are now in service on the Douglas B66 and 
Convair FI02. 

Write for Quotalions on ijour specific 

refrigerating requirements. 

Application 
Engineering 

in principal 
industrial 
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diticrcnt manulacturets, has a partially 
drafted cliaractctistic for DME. Work 
on tlic spec was stopped when the Ta- 
caii/DME liassle arose. 

for this reason, Arinc could come 
up with a DME spec sooner than one 
for an airborne Tacan set. Unless the 
airlines drop their present strong prej- 
udice against the use of subminiature 
tubes, a major redesign of present mil- 
itary Taeari receivers for airline use ap- 

Two recently disclosed developments 
may serve to further muddy the ditty 
Tacan/VOR-DME waters; 

• New multi-lobe VOR, reportedly 
capable of providing improved bearing 
accuracy comparable to Tacan, has been 
developed by Standard Radio & Tele- 
phone Co., of Britain. Ironically, this 
(inn is an affiliate of Intemationaf Tele- 
phone & Telegraph Co, which devel- 
oped and is pu.shiiig Tacan. 

• InctcasctI civil DME channels are 
possible employing techniques being 
developed by CAA’s Technical Devel- 
opment Evaluation Center. 

Tlicse are some of the factors which 
lead many observers to doubt whether a 
clcarcut decision will be forthcoming 
in the neat future to firmly resolve the 
bitter eontroversv-, barring an arbitrary 
edict from high government sources. 


^ FILTER CENTER 4= 

I iJJMjJjD ' 

► X'band Radar Orders Grow— North- 
west .Airlines will equip its DC-6 fleet 
with Bendix X-baiid radar, making it 
the fourth airline to buy 3.2 cm. 
weather radar. (Panagra, National and 
Eastern Air Lines are also in the 
X-band camp.) 

► New Navy HF Ttaosceiver— Collins 
Radio has received a Navy contract to 
produce its new 35.000-channel UF 
transceiver, the AN/ARC-38. Tlic new 
unit offers similar capabilitv to USAl'”s 
ARC-21. ’ITie ARC-38 is an adapta- 
tion of the Collins commcieial 618S 
IIK transceiver, except that it uses a 
sfabilizcd master oscillator to eliminate 
the iictd for a large bank of crystals. 

► It Serves Them Right— "Anv-one who 
would dignify a stupid electronic com- 
putet by calling it a 'brain,’ deserves to 
liavc one just like it,” according to 
Frank Godscy, general manager of 
WesHnghousc Electric’s Air Arm and 
Electronics Divisions. Godsey got the 
remark off during the recent East Coast 
Conference on .Aeronautical and Navi- 
gational Electronics, where he served 
as toastmaster. 

► New Look for Airline Avionics- 
Watch for mote and mote of the new 


JET PROPULSION LABORATORY 

Of THE 

CALIFORNIA INSTITUTE OF TECHNOLOGY 
Pasadena, CoUfornia 
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now open in several Helds of 

MISSILE GUIDANCE SYSTEM 
DEVELOPMENT 

This is on opportunity to ossociote yourself with the 
nation's foremost guided missile research and develop- 
ment focility. 

1) System Analysis 


2) Inertial Guidance 

EngiKMis ond Phyiki 






3) Layout and Packaging 

Engineer or« vranted ior lotsul design 


4) Switching Circuits 

power circuir, with emphotis on reliability end ei 
The let Propulsion Loboiatory is lacoted in i 
Pasadena. Colifarnla. It oHers these odYontoges 


Airmail your summary of qualifications to.' 

CALTECH I JET PROPULSION LABORATORY 

4800 Oak Grove Drive, Pasadena, California 
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Wbrt It lOBks Ilka. Om cimfigHralkn 0/ the timtyu tll strits 40 hydn-mechanical gas rurbint tngmt anln/ is . 
bting fackaged to fit aity lavelopt, it reqaires only about 120 aibic inches of spaa, weighs less Shan 10 pounds. 


ebon. Capable of 


For any gas-turbine aircraft— fixed wing or helicopter 


E pncrENT. LIGHT, COMPACT, RELIABLE. These qualicies, 
equipment "muses" for any jet aircraft, are charac- 
teristic of the new Honeywell series 40 hydro-mechanical 
fuel control. 

The new unit is designed to control fuel flow auto- 
matically on turboprop and turbojet engines. With it, 
engine control is automatic — yet the pilot can take ovet 

The series 40 is an isochronous governing unit that's 
ideal for single-spool and twin-spool turbojets, free- 
and direct-coupled turboprops and ducted fan engines. 
The fuel itself accomplishes all control functions. No 
external source of electrical, pneumatic or hydraulic 

Honeywell's years of experience in designing engine 
regulator controls ate reflected in the design of the new 
control, 

FladUny M inpartut fiature • The series 40 can be sized for 
fuel flows up to 6.000 pounds per hour. Other series of 
Honeywell fuel controls utilizing the same principles 
can be designed for higher fuel flows. • Control com- 
ponents can be packaged to fit any specified envelope. 


• Control fuel output can be overridden or trimmed by 
applying additionai input signals (examples: temperature 
trim, temperature override, overspeed.) • The basic con- 
trol can produce signals such as actual engine speed, 
corrected engine speed and engine inlet ait pressure for 
use in other engine control loops (examples: compressor 
bleed control, inlet guide vane control). 

Ni{h liphts • Small and compact in size (120 cubic inches ot 
less possible without emergency feature). • Exception- 
ally clean design. The control can be mounted on a 
"sandwich" type fuel pump, thereby eliminating cum- 
bersome plumbing. • Operation at any altitude ftom sea 
level to 60,000 feet and up to and including ram ratios 
of 1.8. • Accommodation of drive speeds within the 
range of 850-6,000 tpm. • The series 40 control is de- 
signed to meet the applicable portions of Specillcaiions 
MIL-E-5009A and MIL-E-5007A. • Incorporates an 
emergency manual control (optional). 

Honeywell jet engine controls ate available to manu- 
fectutets who tequire precision performance. For details 
write on your business letterhead to Dept. AW-11-153, 
at the address given on the right. 




Tlmiwgh flight tests are made on all Honeywell aeronautical controls. Base of operation is the Honeywell 
flight line at Wold -Chamberlin field in Minneapolis. A hangar of ships undergoing tests is shown 
below in this photo of Honeywell's facilities at the Minneapolis field. 


Wlitri ITS nude. This is an aerial view of the main 
Aero Division plant in Minneapolis. The entire 
12 acres of modem plant is devoted exclusively to 
the manufacture of air-borne controls. Ovet 5,000 
people work on the varied operations. Hundreds 
of these work solely on jet engine controls, mak- 
ing Honeywell a leading specialist in the engine 


Laboialaty lasts on the series 40 fuel control were 
made in this engine control laboratory adjacent 
to the main Honeywell Aero plant. O^mputers 
shown above played an imporiant role in this 
phase ofresting. Every theoretical flight condition 
was set up on the machines to give the conrrol 
rigid standards to meet. Only then was the new 
control ready to be flight tested. 
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work. IPV need qualified men. If you're 
interested in opportunity, w rite: Director 
of Engineering, 2600 Ridgway Road, 
Minneapolis IS, Mimtetota. 
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BIG LOAD > BIG LIFT 
BIG PERFORMANCE 



ARE BUILT INTO 
FAIRCHILD C-123 


Maximum load-carrying capacity 
are just two oC the many reasons 
Assault Transport is ideally suited i 
airlift operations. 

Equipped with Fairchild J44 tutbc 
C-123 is provided with a power pi 
thrust to meet any critical take-of 
In front line operations, on any ter 
cult conditions, the Fairchild C-li 
and big performance where and ' 
support is needed. 

A Division of Fairchild Engine a 
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airline mioiiics equipments to eomc 
out in smaller packages, including the 
new I and I ATR size cases, reflecting 
greater use of miniaturization tech- 
niques. For cxiiniplc, Collins Radio 
Co.'s new Scical (seketite calling) am- 
plifier .ind isolation amplifier e.ich 
tome in J .\TRs. while Bendix Radio’s 
nciv marker receiver, available in Jan- 
nart, also comes in a i .\TR case. 
(Pan .\mcrican has ordered li of the 
new MK.\-7 Bendix marker tceciiers 
for installation in its DC-7s.) 

► Ode to Tacan— .\ltliough flic battle 
between I'acan and DNIK .supporters 
continues unabated, one of the pto- 
tagoni.sts has mellowed to the point 
of composing the following "Ballad of 
.\mazing Tawn,” to be sung to the 
tunc of "Dasy Crockett.” 

Born on a table top at IT&T 

To work on a flat-top on the 
high seas 

Grabbed by the Air Force when it 
'vas onk "three" 

Offered to the world to replace 
O-M-E 

CHORUS; Tacan, amazing Tacan, 
the U. S, controversy. 

Works like a charm on a i'iaiy plane 
CAA wonders who’s to blame 

AOPA says it’s all in r ain 

'Cause it won't fit in their iiiein- 
bcfs’ planes. 

CHORUS; Tacan, amazing Tacan, 
the navigation aid of fame. 

ft needs a lot of frequencies 
But if will give sharp at'eura-cy, 

'Though mirfured by the brass and 
the braid, you sec, 

'I'her' forgot to reckon ivith the 
A-N-D-B. 

CHORUS; Tacan, amazing Tacan, 
it Horks so marvelously. 

► Raytheon to X-Ray rubes— Raytheon 
hfaiiufacturing Co. has completed a 
fcicility which will enable it to make 
X-r.iv photos of 20 \ acuum tubes sininl- 
t.meouslv, to detect welding or assembly 
flaws svhicb can not be spotted by 
microscopic c.xamination. llie Ray- 
theon facilits’ consists of a lead-lined 
(shielded) room me.isuring Sxl’xls ft. 
and a 300,000-volt X-ray machine. 
Ccmittim reports that X-ra\' inspection 
already has disclosed tiny flaws in the 
welding of minute hair-size parts svliicli 
;i|)pcarcd to be perfect under a high 
pnucr microscope. 

► New Radar Techniques— Hughes Air- 
craft is dcseinping a new anti-airemft 
network which employs arras-type an- 
tennas and traicliiig wave tubes, in 
combination ssitli digital dabi handling 
and processing equipment. 



AIRCRAFT IGNITION AND ELECTRONIC EQUIPMENT 


ignition 


on Orendo 
Jet Engines 


. . .power plant for the A vro 
CF-100, formidable 
fighter-interceptor 
on duty with the 
Royal Canadian 
Air Force in the 
defense of Canada 
and the North 
American continent. 
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Jual seconds after the tiny white con- 
trail breaks into the blue, she's here and 
gonel Out of sight, almost, before the 
thunder from her jets is heard 40,00[i 
feet below. It's the Air Force North 
American F-lOCt Super Sabre streaking 
into aviation's hall of fame at 822.135 
world's first supersonic speed 
record. And aboard, to protect pilot Col. 
H. A. Hanes, U.S.A.F., is preciaion-built 
Aro oxygen and "Anti-G" equipment. 
Leading aircraft makers and the Mili- 
tary depend on Aro research and de- 
velopment for equipment to 
day’s needs — and to be ready fo 
tomorrow's. Nobody knows when Col 
Hanes’ record will be broken. But 


nt <M COUP, IRTlIt ind CtEtEUaO, OHIO 

, . - -til ef Ciiiiomii. Lu lti{!iu ; 

(n Eqiilpneel it Ciiila, Ltd. Ididitd IS, OnlaOi 
Otilui It ail pilndpal lilies 


AIRCRAFT PRODUCTS 

Geiuree, Relief Velves. Anti.G Valves, Air 


Super 

Sulire 


{f^st supersonic 
speed record! 





NEW AVIONIC 
PRODUCTS 


Components & Devices 

• Medium-power transistors, gemw- 
nitim I'lpcs 2X85, Sfi and S7, arc in- 
tended for Class or B output or 
driving stages. pair of 2N'8fi transis- 
tors. operated pusli-pnll Class B, can 



dcliser 1.5 watts output at tcini>cra- 
turcs up to TOC when luoimtcd on an 
aUuuimmi chassis wliidi senes as a 
beat sink. Units are bcnncticaUy scaled 
under lacuiim. Transitroii Islcctronic 
Corp., Melrose 75. Mass. 

• Printed ciraiit connectors. Series 
P-C. ciu])!oy mnel bclbm.s-type con- 
stniction whidi enables thciu to fuiir- 
tion satisfactorily despite a 0.054 to 
0.071 in. variation iu the tUiekness of 
a in. copper-elad printed circuit 



board. Special eoiiiicetors acc<mi- 
moclatc a f In. board. Cnuueetors arc 
mailable iu single or double tow con- 
struction, wilh ?), 10, 1 5, 18 or 22 con- 
tacts. DeJut-.Amsco Corp.. 45-01 
Northern BKd.. Long Island City 1. 


• Miniahire sacumn fixed capacitors, 
Type jeSf’’. called smallest on the 
market bv tlicir inaket, measure only 
15 in. dia x IJ in. kaig. Units arc 
availiblc with capacities of 25, 40, 80. 
120 and 150 /ififd.. at voltages of 7i, 10. 
and 15 kv. jieak. Unit’s small size, low 
inductance and negligible dissi|xition 
factor make it useful at higher fre- 
quencies. Icmiiiigs Radio Mfg. Corp.. 
P.O. Box 1278, San Jose, Calif. 

• Vacuum tube shock mount. Model 
K271, for vibration isolation of indi- 
s'iduai tubes in critical applications. 


fArfverrlicMonft 


Valve talk 

for WM. R. WHITTAKER CO„ Ltd. 

Senior Member, Aviollon Writers Assn. 



Il’s rrgreltalilr that you engineers clun’l have somewhat llie 
same o|ipurtunily lo observe the ''A'm. K. Vi liilluker Co., Llil. 
that is afTordeil outside aveouiilants in audiling (he i-um|iaiiy's 

Alniosl invariably — after ibey’vp gone over the records and 
uoled Ibe valve firm’s alert progressiveness, its friendly, 
infornial atmosphere and the many benefils iieeordefl employees 
— they applv for w*ork as Vi biltaker aeeounlants 1 

I fei'l sure if you could see the Vi bitlaker engineering setup 
in Southern California, atuf find in one tliriving, motierate sizerl 
company the opportunity, the salary and the working conditions 
you’ve perhaps long sought — you, loo, would he filling out an 
application form. 

Why? 

Beenuse Whiliaker is biisic.illy nn 
engineering firm. Its president and 
founder. Bob Whittaker, is on engineer. 

Virtually all its top men are engineers. 


a of 

cngineerini — of uppreeiation and 
understanding for the effort and capa- 
bilities of the technical expert. 

The best recommendation t can think 
of are the engineers themselves. Ask 
any one of the veterans why they have 
been with the company so long. Or ask 
tiny of the younger men why they hope 
10 remtiin wilh Whittaker for years lo 


3 follow a given job 

from proposal lo acceptance and final 
stages of production — and even later, 
into the field, if necessary. 

Tlicj'll tell you they like a di-purl- 
nient witli m» i-lorcd dotrrsl vliere 
MiHge-rliunr. ideas and nH-irimilcnila- 
liuns are evaluated to the hill; wliertt 
lire ut-liieveinents of i-rratfs'e latent 
will the Irihules ilioy deserve; where 
enrourugeiiicnl is tlie hy-wurd rather 
llian pattern and routine. 

And ihcy'll tell you they appi-eciatc 
Whilinker's informal atmosphere, so 
unlike the regimen of the big plants 
w here a man can be lost from sight and 


re the things that count with 
engineers, even above salary: Encour- 
agement. opportunity, the right environ- 
ment, and the tools to work wilh. 
Whittaker provides these lo the fullest 
extent, plus the more material things, 
such as salary and benefits. 

You'll find Whittaker pays for abil- 
ity and achievement, certainly as well, 
perhaps better, than other firms in the 
industry. Nor arc the benefits forgotten. 


Tula- iIk- pruPil sbarine re 
plan, for inslant-e. Em-li year llie 

15% of the lotui base rurniiigs of 

ri-gulaliuns) hul not more than 25% 
Kodcral income taxes. 

en there are other benefits — a 
medical plan for the employee and his 
family, liberal vacations, holidays, etc. 
nd. In addition, if you are an engi- 
who qualifies for the bonus plan, 
share annually in a total pool of 
5% of the net profit before taxes and 
after the trust contribution. Participa- 
tion is on the basis of seniority and 
salary, and has averaged about six 
weeks' pay each year. 

iy am I telling you this? Simply 
because Whittaker needs engineers, 
good engineers. The need has been 
created by company expansion, the 
purchase of other firms, and the con- 
sequent drive to build them to a par 
with the original Wm. R. Whittaker 
Company, which has led the aircraft 
valve field since World War II when it 
came up wilh the first motor-operated, 
gate type fuel valves. 

And it's still leading - doing the 
largest volume of business in its field 
today, and looking forward to the 
challenge of tomoi row. 

experienced enisineer. either an clec- 
Ironies man sperialiaing in researeli, 
or a Ulan experienred in fmetional 
liorsepuster molors, both AC and DC 
—write Bob \t hilluker, President, 
Wni. R. \t liilluker Co.. Ltd,, 91S 
North Citrus As cniie.lAts .Angeles 38, 
Calif. 

Rut first — rlirek page SS. 
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trade excess weight for extro ronge 
with Tl transistorized electronics 



contain? metal sleeve for supporting 
tube. I'icxible electrical leads attaehed 
to the base of the tube socket give 
shock mount teqiiircd freedom of 
mos'cmont. Robinson Aviation Inc., 
Teterboto, N, J. 

Microwave Coin|Jonents 
• Heavy duty pulse transformer. Type 
D211C4B. delivers 15.000 volts at l25 
amps. Unit is designed to operate with 
pulse widths of 2fis and has a rise time 
of less than 1/is. Dub' cvcic is d milli- 
seconds. continuous Maximum s’ariation 
of output pulse from nominal peak 
value reportedly is less than 5%. Trans- 
foimcT is hermetically scaled and oil 
filled, with bellows-typc expansion 
drum. Fisher Engineering, Inc., Hunt- 
ington, Ind. 


I Utilizing high temperature silicon transistors . . . devel- 
Oped and mass-produced by Texas Instruments the 
transistorized .amplihers illustrated weigh at least 90S less 
than comparable vacuum tube models. They are approx- 
imately 80? smaller . . and require only a fraction of the 
power needed for vacuum tube equipment. Such Tl 
transistorization achievements help solve the aircraft 
industry's toughest design dilemma . . . more reliable elec- 
tronic apparatus with less weight. Tl tnm.sistorized equip- 
ment and systems . . . lightweight, compact, shock r«istant 

increasingly greater speed and range. 

At Tl, extensive military design and production experience is 
enhanced by leadership in transistor manufacture. Silicon transistois, 
mass-produced only by Texa.s Instruments, far exceed MIL-T-5422C 
temperature specifications nnd mote than meet all military environ- 
mental specifications. The world’s leading transistor manufacturer, 
Tl also produces subminiatuie transformers, deposited e-arbon resis- 
tors and otlier precision components for liigh efficiency operation in 
miniaturized circuits. 


Laboratory Equipment 

• Oscilloscope "memory,” an attach- 
ment for use with electrostatically de- 
flected CRTs, can provide multiple 
storage of waveforms initially displayed 
on the oscilloscope. Wavefonn can be 



erased .it wall from the new Memo- 
Scopc. For application data, write to 
Advanced Electronics Manuf, Corp., 
2025 Pnntius Avc., Los Angeles 25, 
Calif, 


Call on Texas Instruments to design and manufacture reliable 
electronic systems that will help solve your weight and space prob- 
lems. You can depend on the experience and ability of Tl application 
engineers. For further information, write to "Texas Instruments, 
Apparatus Division. 



Texas Instruments 


• Swccp-Sync, Mode! 201, is an au- 
tomatic sawtooth generator which pro- 
duces ii linear time-base sweep that 
is exactly synchronized with an exter- 
nal reference signal, to pemiit wave- 
shape display on an oscilloscope. De- 
vice can DC used for distortion observa- 
tion of sh.ike testing during frequency 
scans, for checking the entire cycle 
during variation of pulse repetition rate, 

shape during frequency response tests. 
Price is S290 FOB. Cliadwick-Helmuth 
Co., P, O. Box 321, Monrovia, Calif. 
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NEW AVIATION PRODUCTS 



Film Resists Rocket Fuels 

A film made of Bakolitc finorothciic 
resins only .00-i-in. thick is being of- 

nients from extrenvely corrosive atinos- 
phetic conditions, ft will withstand 
fuming nitric acid and hydrazine, 
which arc used as rocket fuels. 

The film has a tensile strength of 
25,000 psi and a higli dielectric 
strength over a wide range of tempera- 
tiirc and luniiidity conditions, pro- 


viding a positive and hcat-rcsishnit in- 
sulation for resistors, comlciiscts, tr.ms- 
fonivcrs and other clcctric.vl compo- 

W.' S. Shainban & Co.. Culver Citv, 
Calif. 

Timer Clocks Machine Guns 

Automatic chronograpiv measures 
velocity of bullets fired from rapid-fire 
inaclvinc guns. The device measures 
the mmiher of rounds fired per minntc 


Valve Helps Balance Fuel Tanks 

Hydto-mcdianical fuel balance sys- 
tem liolds center of gravity within 1% 
of mean aerodynamic chord through 
automatic s«|ucncing of fuel tanks 
widely dispersed from the CG. Con- 
trol unit senses full heads and feed 
information to control valve shown 
above which operates sluit-off valve be- 

Desired fuel lirad difference is held 
to plus or minus i in. over the com- 
plete range of flows, temperatures and 
flight attitudes ii|) to 20 degree climb 

Grumman is vising this system on 
the new FHF-l model. 

Parker Aircraft Co., 5827 \V. Cen- 
tury Blvd., Los Angel« 45, Calif. 



Stand Tests Hydraulic Accessories 


New test stand gives performatvee 
data for almost all hydraulic system 
coniponenls and .accessories, including 
valves, regulators, cvlindcra mid acfii- 


The unit tests variable pressure pres- 
sure control tclicf valves. Variable 
flows up to 10 ot 20 gpm. arc obtained 
by manual adjustment of a variable 
displaceincnt pump. 

Model 2682’s weight is 1.500 lb. 
Dimensions arc 7 ft. long, 40 in, deep, 
76 in. high. 

Auto Control Laboratories, 5665 
Selmarainc Drive, Culver City. Calif. 



helicopters under 400 hp. 
produced this year will 
have power hy 
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Lockheed's, Georgia Division 

ronge expansion progrom re- 
quires qualified Engineers in 
all fields: Design, Reseorch, 
Laborororles, Structures, 
Flight Test, Dynamics, Prelim- 
inary Design, Operations Re- 

Advanced projects In forge 
aircraft categories, Corgo, 
Bombers, Logistic Corriers are 
among the complex ond inter- 
esting assignments in which 
this orgonizotlon is actively 
engaged, 

Qualified Engineers inter- 
ested in becoming associated 
with this progressive Engineer- 
ing Organizotion ore invited 

confidence. 


and the individiul u.locities of each 
round. 'I'hc sensing devices ate two 
photo-electric detector screens spaced 
fat enough apart that no tsvo rounds 
a|>pcar at the same tiiire. I''rom 10 to 
9,000 toiinds/miii. can be measured. 

I'he system also consists of a data 
re-cordet and a data processor. .Another 
feature of tlie chronograpii is tlic count 
tr.insfcr pulse generator which, upon 
receipt of a readout signal, transfers the 
data from the time of fliglit coimter 
to an accumulator in pulses, therebv 
introducing now infomiation into flic 
accunnilatots as it is received. 

Potter Instrument Co,, Inc., 115 
Cutter Mill Road, Great Neck, N. Y. 



Portable Hydraulic Tester 

A portable liydmiilic test machine 
has been designed fot use aboard air- 
craft carriers, in aircraft shops and 
industrial quartets where equipment or 
work calls fot a low-slung, maiiem’er- 
ablc machine. 

Available in 10 and 20-gaI. capaci- 
ties, the former stands 52 in. high and 
the latter 36 in. Both models arc 
equipped with pneumatic tires on ball 
bearing mounted wlieels. 

The machines ate used to test the 
pcrfomiancc and operation of hsdrau- 
lic systems and components of aircraft 
and other equipment. They drain and 
filter the hydraulic fluid aiid refill tlic 
liydraulic system. Leakage can be de- 
tected wlictlict internal or external. 

Greei Hvdraiilics, Inc., Jamaica 30, 
L. I„ N. Y. 

Enclosed Aircraft Motor 

Aircraft motor suitable for blower 
drive, pump driver, actuator, delivers 
i hp, continuously at 5,700 rpm., op- 
erating on thicc-|)hasc 400-cycle. 208-v. 
a.c. Starting torque is 4.5 in. 1)>. maxi- 
mum altitude level is 50,000 ft. 

Type SDVA motor weighs 6.5 lb., 
is cooled by a fan which blons ait over 
the ribs of the frame. It is also avail- 
able in explosion-proof Type SLVA. 

Aircraft fMv.. U. S. Electrical Motors 
Inc., Box 2058. lais Angeles 54, Calif. 

Filters fer Avgas and Jet Fuel 

Three new separator filters fot 
handling both aviation gas and jet fuel 
at a rate of 225 gpni. while removing 
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PANELOC announces 



a new 


rotary 

latch 


quarter-turn. Entire 


Three 


Cost very low. performance unsurpassed. 


PANELOC... America's 
most versatile line of aircraft 
fasteners . . . Rotary Latciies, 
Styles I. 2. and 3 Panel 
Fasteners, High Performance 
Fasteners, Snap Fasteners. 


!,i.! ®i 

PANELOC— A product of Scovill 
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Douglas 

announces. 


the formation of a separate 
Missiles Engineering Department 

Growing importance of missiles 
in the nation’s defense has led to the 
separation of missiles engineering 
from aircraft engineering functions 
at Douglas Aircraft Company. 
Leadership in this important field 
has been won by Douglas in 14 years 
of development and design of 
guided missiles for the Armed Forces. 
Douglas is currently engaged in 
eight major missiles projects, under 
contracts from the Air Force, 

Army and Navy. 

Formation of the new department 
at Douglas opens new opportunities 
for engineers and scientists interested 
in the missiles field. Write to: 

E. C. Kaliher, Engineering Personnel 
Manager, Missiles, Douglas Aircraft 
Co., Santa Monica, California. 


Missiles by DOUGLAS 


First ill Aviation 


all of the «-dtct and better tiun 99% 
of tlic solids hare been put on tbc 
market. 

Two of the models, PASI'-225J and 
PASF-225H, are Na\ y-apprmed. They 
are constructed of .ilunihiiim bronze, 
Both models meet MIL-K-8508 spe- 

Thc third filter is a commercial 
adaptation of the military separator 
filter, a horizorrtal two-stage separator 
identical to Nary model P.\SK-225J. 

The unit has a steel body and alumi- 
num dir ision plates and clement parts 
and can be mounted horizontally in 
the rear bucket box coirtpattiitent of 
refuelers or on carts. 

Purolator Prodnets, Inc., Raltwav, 
N. I. 


ALSO ON THE MARKET 


Rotarx' tabic, Paintgteii No. S6. has an 
8 iir. diamelct top with i x U-in, T 
slots erossing at eertter. which is bored 
for a 1 >-in. loc-atirrg plug. I'ablc is 
gradnated 360 deg. and rotary feed is 
positirc through worm and gear with 
40:1 ratio.— Chicago Too! & Engineer- 
ing Co., 8383 S. Chicago Avc., Chi- 
e.i|o 17, 111. 

Pocket-sized surface comparator per- 
mits metal surfaces to be compared 
with a selected standard for rouglincss 
itndcr 10-i)owcr iiragnifieation. 'lire in- 



pcn-liglit batteries and a standard PR-4 
flasbliglrt lamp. Price; $50.— Bausch & 
Lomb Optical Co., 625 St. Paul St., 
Rochester. N. Y. 


PUSne-ENCASEDHEMER 
ANOIHER SAFEWAY FIRSI 



Method Evolved by Pioneer 
in Field of Woven Heot Elements 


New Molded Unit 
Provides Own Structural Support 
A method has been devised to en- 
close woven heat units within rlKld 
fibcrglas reinforced plastic. Where 
essenUal to combine heat with hiuh 
physical strength, these elements, 
molded into various shapes and sizes, 
are ide.il. 

Withstands Severe Environment 

Highly desirable characteristics are 
an exceptionally broad temperature 
range of — 80’F to more than 600‘F, 
excellent dielectric tjualities, and pro- 
tection of the heal unit itself against 
damage. 

Diversity of Applications 
Reinforced plastic heat elements 
have countless uses, notably in air- 


craft as heaters ami de-ii 
industries, there arc inm 
plications, such as drve 
orens. heated trays am 
hesixe lioniUng fixtures, 
dies, and food warmers 


.ers. In other 
I molds, ud- 


Mtmy Uses Still Unexplored 
The vast potential of this product 
lies in many fields beyond our ex- 

E ricncc- Safeway engineers would 
e to confer with you if j^our heat 

E toblems mislrt possibly be solved 
V the use of tailor-made reinforced 
plastic heat elements. 


Lilerolure Available 

Diversified needs may be more effec- 
tively .satisfied with neoprene or sili- 
cone robber insulation. For yoMr copy 
of a fact-filled folder, write to: 


Stnehto-Snap centrifugal switches are 
furnished in separate pickaged unit. 
Controls utilize up to three independ- 
ent governors for control of multiple or 
inter-related circuits. Applications in- 
clude radar equipment and guided mis- 
sile control.— Torq Engineering Prod- 
ucts, Inc., Bedford, Ohio. 


Sflfiswfly 

680 MEWFIEID STREET • MIDDLETOWN. CONNECTICUT 
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new team impetus... 


developing super fuels 
for supersonic propulsion 


Applying the modern “weapons system” con- 
cept to the problems of supersonic propulsion, 
Olin Mathieson, Reaction Motore, and Mar- 
quai-dt Aircraft are combining their unique 
skills and experience in the development and 
production of rockets, ramjets, and special 


fuels. Coordinated by the OMAR Joint 
Technical Committee comprised of represent- 
atives of the thi^ee companies, this applied 
research program is dedicated to the practical 
advancement of supersonic aircraft and mis- 
sile propulsion. 
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LETTERS 


On ‘Super Secrecy:’ 

Sound Thinking . . . 

I have just finUlied vour vditorLiJ of Ocf. 
31 (page 98) in Avi.vriON Wf.rK and wish 
to rampliment yon fot the sound thinking 
It describes. Well donci 

Rostitr L. Smith 
Executi'c \'i« President 
Bobrich I’rodiicts Corp. 
Beacon, N. V. 


... Or Security Error? 


What is this "super secrecy" policy you 
speak of in I’out editorial appearing in the 
31 October issue? .\rc these the policies 
that make it so easy for publications such 
as AVIATION WEEK to release volumi- 
nous material on contemporary technology? 
Sure, you stick to the rules, you don't 
print anything that's classified— or do you? 
Tile feet of the matter is that wc have 
today such a free exchange of military in- 
formation that the constant repertorial in- 
dulgence in the shadowland of security has 
made securiti' a joke. The Russians don't 
need spies, all they need do is subscribe 
to all of the leading trade publications — 
it’s all there, in print, in photos, in dia- 
grams. 

Contrary to the slews of Lauren D. Lv. 
man, I see no possibilitv of cnating an 
"intellectual aristocraev." ' Wc do not Use 
by a "need to know" philosophy, but 
rather by "need to know" seeurih’ regula- 
tions which apply to technological advance- 
ments, the compromise of which would 
be detrimental to the security of the United 
States. 

Sure, the red tape of government regu- 
lation is sometimes frustrating and inequi- 
ties are bound to exist. The fact remains 
wc MUST have security. .And the security 
wc have U'ill aluavs be a compromise. To 
what avail is out hard earned technological 

alloued our secrets almost simultaneously. 
Lack of security is what has actually ham- 
pered development. The speed of our 
development is relative to the speed of 
Russian dcs-elopment. .As long as thev 
are running along side of ns, wc can nn-er 
pull ahead. 

Your editorbl should have been advo- 
cating tighter security enforcement. .\h. 
you say. (using the well-worn clichd) this 
man wants to “gag the press," destroy one 
qf out most cherished freedoms. Nothing 
could be farther from the truth. 1 do sng- 


’t edilorial col- 


Atialion Week icetci 
roll of il$ teatiert i 
rofaed in the mnsoaine 
umiK. Adilreu fellers to me eaiior. 
Mtialion Week, 330 W. 42 Si.. Aew 
York 36. N. Y. Trr lo keep fellers 
under 500 icords nii'd gire a genuine 
iienlificalUtn. 


withhefd' on^reVue" 


gest tliat the "press" use better judgment 
in the %ht of our securitv problems. Sta- 
listii^ inforniation on n new guided 

dilation, blit the public does not "need 
to know" the details. 

"USAF Tactic for Aerial Warfare" is a 
good case in point. It was interesting, but 
the only concrete purpose it seised svas to 
help the Russians. I think if you checked, 
you might also find you are fiirting with 
security violation. I rnognized the Hughes 
equipment svhich you photogiaphed and. 
according to mv information, it is classified 
CONFIDENTIAL. 

GOHBON R. Daccv 
Plymouth Meeting, Pa. 

(EDITOR’S NOTE: READER DAGGY 
SHOULD KEEP fliS FILES UP TO 
DATE. THE MATERIAL HE CITES 
.AS ST/LL L/VflELED "CONPIDEN- 
TML" ON .VOVE.MBER 3. WAS OFFI- 
CIALLY CLEARED BY THE DEFENSE 
DEPART.MENT FOR PUBLIC USE ON 
SEPTEMBER 30.) 


Reply to NATA 

Your letter column of October 10 
carries a note from a Ntr. Charles Parker. 
Executive Director of N.AT.A, refusing to 
sympathize with Remmcrt-Werncr’s com- 
plaint of the ai 

s la to task for "distegatd- 

rcprc.scntation," not joining NATA ar 
trying to "help make an organized effort 

We were not aware that the administra- 
tion of justice, which Is all we asked, re- 
quited membership in Mr. Parker's NATA 
or any^ other of the more Ilian eighty «rions 
organizations, institutes, foundations, asso- 
ciations, sociellcs, chihs, cnnfcrences, corpo- 
ntions. commissions, councils, boards, 
panels, committees or other recognized avia- 
tion groups in the country' todav, 

Wc would dearly love to have the time 
.and monev available to participate in Mr. 
Packer’s N.AT.A and N.AMC. as well as 
the MPA, .\RF, ATS, lA.AC.A, AFA, AK. 
.ATC.A. .AT.A.A. AIA.A. AOP-A, ASA, AOC. 
AAA, AA.AE, AMA, APIC, ADhtA. 
FSF. LADA, LAS, I.AAA', M.VA, NAC. 
N.VA, NPA. N.ATC. N.AS, NAEC. NB.A.A. 
NF.A.A. NSC. NN, U. S, State, and local 
Chambers of Commerce, Rotarv. Kiwanis, 
Boosters, Conference of National Ai'iation 
Organizations, and all the others. AA'e do 
■ '■ to scicral of them ni 


belong tc 
that llic 


rest of then 


•orthv, t, 


, but 


an odd n 

of work occasionally in order to keep oiii 
dues paid in those wc did join. 

AA’e are positiiv tliat Mr. Parker’s par- 
ticiilar otganization could rcsoU-e the com. 
plaint in question, bcc-ausc he himself says 
that it is working on the problem right 
now and arc sure that the present growth 
of the problem is probably just coincidence, 
anyway. AA'c certainly wish him and the 


Engineers 

OPPORTUNITIES with 
established flight re- 
search orgartization en- 
gaged in all phases of 
flight test work. 


Systems Installation 


Electiicol and kydreulic systems 



Aircraft Structures 


Instrumentation 

Development ond fliphi test of all 


Flight Test 

Engineers with experience in flight 
testing of girfrgmes end/or flight 


• 

SUBMIT RESUME 
Att: Robert Stewart 

Phone lor Appointment 
RONKONKOMA 9-8086 
(RONKONKOMA, N. Y.) 

sPBv 

GYROSCOPE COMPAHY 

Oiviii'on of Sperry Rend Carp. 

P.O. BOX 218 
RONKONKOMA, L.I., N.Y. 
s / 
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Because more than 2,800 
companies have supplied 
informotion for some 25,000 
product listings to date 
AVIATION V/EEK BUYERS' 
GUIDE announces a later 
mid-December publication 
date. This unprecedented 
response has resulted in a 
tremendously increased work 
load and substantially larger 
production problems. The 
new publishing dote will 
allow the odditionol time 
necessary to publish the edi- 
tion on the same high level 
of editorial quality originally 
announced. 
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We think we have the answers here at 
Wm. R. Whittaker Co,, Ltd. 

Here's what an engineer can expect to find when he joins our organi- 

To begin with, we assume that when a man has put in the kind of 
labor and sweat it takes to get his degree, he wants to be just that — 
an engineer. This means he wants the opportunity to contribute ideas, 
to feel that his creative ability is recognized, to feel that his achieve- 

That’s how Whittaker feels, too. 

Maybe it's because our president, Bob Whittaker, is himself an 
engineer. Maybe it's because his habit of taking a personal interest 
in the engineers has set the tone for the entire organiiation. 
Whatever the reason, a newly hired engineer at Whittaker soon 
makes the pleasant discovery that he is working in a relaxed and 
pleasant atmosphere — where doors are always open to him. 

He also finds that Whittaker's project engineering system gives him 
a chanM to follow a given job from proposal right through to 

On top of this, he and his family share in the gracious, easy, informal 
life of Southern California. He enjoys a gmerous retirement trust 

plan which has averaged about six weeks’ salary every year. 

Sound attractive? We will be happy to receive your resume — espe- 
cially if you qualify as either: 

1. An electronics man specializing in research 

2. A man experienced in fractional horsepower 
motors both AC and DC 


An expense-free interview can be arranged. For further details, see 
"Valve Iblk" on page 7S. Then write Bob Whittaker, President, 
Wm. R Whittaker Co., Ltd., 915 N. Citrus Aye-, Los Angeles 38, Calif. 

■H/’Aettaik&i 



MECHANICAL ENG. 

LARGE Company... 

Stainlit^ Sr 

Securitij 

SMALL Division... 

Recognition 8r 
Responsibility 

YMt ieHkf 


Aidtw: Dipl. A 

\aviation corporation 

'^YoHt .' 

^ivisionJ 


r York 5521 


AVIATION WEEK, 


nbcr 21, 1955 


what helps a 

scientist grow? 


Here are four factors given by 
distinguished Auco scientists. They reflect 
both the thinking and opportunity 
at Avco Advanced Development Division. 


“Top-level associates” 



“Technical sophistication" 

says Dr. E. R. Piore, former 
chief Scientist and Deputv 
Chief of the Office of \uval 
Research, now A\co V.P. and 
Chairman of its Committee on 
Advanced Research. 

"The mare advanced, more 

catty sophlsiicaled fiis uork- 
thc better a tu/enterf scientist 
will respond." 


“An atmosphere of inquiry” 

says Eaton K. Draper, noted 
nuclear weapons systems expert 
and Engineering Manager of 
Avco Advanced De' elopment 
Division. 



. - . and even beyond ." 


“Freedom from routine” 

says Dr. Mac C. Adams, noted 
aerodynamicist, author of 

gas dynamics, and Director of 
the .Avco Research Laboratory. 


"A scientht is most eflecllve 
when he is free to dlrecl his 




Helping talented seientists and engineers— at all levels— become 
more effective is the best way we, at .Avco Advanced Development, 
know of helping our own growth. For that reason, we offer them 
assignments worthy of their abilities, stimulating associates, and 
the fullest technical support possible. Add to these factors the unique 
combination of small-company flexibility and large-company 
stability— and you have an environment ideally suited to growth. 

For outstanding men, Avco’s long-range expansion— in missiles 
and in all the physical sciences— offers unprecedented opportunity. 
Write Dr. E. R. Piore, Vice-President in Charge of Re.scarcli, 
Room 409. Avco Advanced Development Division, 
Stratford, Conn,, or Phone Bridgeport, Conn., DBexel 8-0431. 


WANTED: 

Leaders in the expluitatlcn of new areas of Sofcnc 
Physical Scientists 

Advanced degree preferred — in Physics • 
Aerodynamics • Electronics • Metallurgy • 
Physical Chemistry • Nfathemafics 

Engineers 

Aeronautical • Chemical 


I avco I advanced development division 

avco defense and industrial products 



EMPLOYMENT OPPORTUNITIES 


t GENERAL MOTORS 



ENGINEERS 

DESIGNERS 

NEEDED! 


G.M. ELECTRONICS DIVISION 

offers challengine, pioneering oppor- 
tunities to ambitious men. We ex- 
tend a cordial invitation to every 
deserving Engineer and Designer to 
write us their wants. We may be 
able to supply the square hole for 
the square peg ! 


CREATIVE OPPORTUNITIES 

in the following fields; Missile Guid- 
ance Systems: Jet and Turbo Prop 
Engine Controls; Bombing and 
Navigational Computer Systems; 
Airborne Fire Control; U.H.F. Com- 
munications, etc. 


YOUR FUTURE 

depends on your making the 
right connection with the right 
fii-m as quickly as possible. Why 
not send full facts about your 
education, work background, 
etc. We will do all we can for 
you and treat it with the full- 
est confidence. 




AC SPARK PLUG • THE ELECTRONICS DIVISION 

GENERAL MOTORS CORPORATION 

MILWAUKEE 2, WISCONSIN 


Business flying growth creates need 
for Engineers at Cessna 




MICROWAVE 

SPECIALIST 





GENERAL^ ELECTRIC 
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CONTROLS BY HONEYWELL 


This is the age of automatic control. And automatic control is Honeywell’s business. A pioneer 
and leader in the aircraft control field, Minneapolis-Honeywell has produced more autopilots than any 
other company. Honeywell manufaauies other systems and products so highly diversified that you ate 
promised exciting opportunities foe creative achievements and personal advancement. Constantly expand- 


w concepts promise you ui 


nited possibilities foe growth. 


arch and developmt 
Consider these selective openings: 

RESEARCH AND DEVELOPMENT: 

Graduate engineers are needed in ti 
Autopilots Gyros 

Hydraulics Nuclear Controls 

Aircraft Dynofnics Servomechonisms 

PRODUCTION ENGINEERS 

Openings for engineers with 5 years experience, including pi . „ . „ 

knowledge of cooling, estimating, mecils fabrication, manufacturing and assembly operations. Experience 
must have been on products such as precision mechanical, decericai or hydraulic equipment, eleccto- 


se related fields and produe, 
Electronics 
Instrumentation 
Inertial Guidance 

ss planning o 


Applied Mechonics 
Thermodynamics 
Systems Engineerini 

w products. Thotougb 


And CO 


sider these advasit 


Uy, unccowded Minneapolis, 
ind cecteaiional ficiliiies. 

)mpany-paid 




Please send risumi oj your 
baehground including salary requirements, to 

S, A. Hill — Engineering Placement Manager 
Minneapolis -Honeywell Regulator Company 
2753 4lh Ave. South, Minneapolis S, Minn. 


PILOT WANTED 
FOR LEARSTAR 


Must have curienl ATR, 5000 hn. rnini- 
mun, mechanical eiperience pielerred, 
solory cammensurate vith eapeiioece. 



SPECIFIC ENGINEERING 
OPENINGS 
AT 

CESSNA 



cn IIRCRUT COMPAIII 


Wichita, Kansas 


SUPERVISOR 

Man qualified in all phases of 
overhaul, conversion & interiors 
of aircraft for executive use. 
Please reply in detail outlining 
qualifications and experience. 
Position requires locotinq in 
southeostein section of U.S. AH 
replies strictly confidential. 
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OUTSTANDING 

ENGINEERING 

OPPORTUNITY 



DIVERSIFIED 


HIGHLIGHTS 

YOUR PROGRESS 



EMPLOYMENT OPPORTUNITIES 


ROCKET ENGINEERS 

Tliis is the opportunity you have awaited! 

To participate in the most exciting and challenging 
rocket projects in engineering history. 

There are opportunities for top level design and 
executive engineers as well as those who are relatively 
new in the field. These projects are of major impor- 
tance and size and provide tremendous opportunities 
for extension and growth. 

Please submit resume to J. M. Hollyday 

AKA rrWMtSt 

BALTIMORE ■ MARYLAND 


Engineer 

AIRCRAFT PROJECT 
WEIGHT CONTROL 
ENGINEER 





ENGINEERS 

for 

Design and Liaison 





ENGINEER 

MISSILE t WEAPONS 





FOR Rms RR IHRMAIIDR 
About Olassiiied Advertising 

Contact The McGraw- 
Hill Office Nearest you. 

ATLANTA, 3 DETROIT, 2i 

1321 Rhodes. B56 Penobscot Bldg. 

Hotetty Bldg. WOodword 2-1793 

WAInot 5778 L. SEEGAR 



J. CASH T- WYCKOFF 




^Aiyi^NES WANTED 

Twto Boooboc, oW. 

Vest Aircraft Co.'s Skyranch 
BOX asM. Datva it, colohmo 

Searchlight Section 

BUSINESS OPPORIUNITIES EQUIPMENT - USED or RESALE 

Buy DC-3 and 047^^ , 

REMMERT-WERNER, INC. ' 

lombort Hold St. Loob, Mo. 

So le 

D18S BEECHCRAFT 

AVAKASIC ran IMMEDIATE SERVICE 
Foinltd. Bargain or $42,500.00. 

ATLANTIC AVIATION CORP. 

IMMEDIATE CASH SALE 

DC-4 "B " 

Zero Time Airframe and 
Engines (7M2), Cargo con* 
figuration 

Price: $600,000. 
or 

will consider long term lease 
with responsible party. 

WANTED 

Twin BeKbciift Model D.|B oi C-I8, 

And 170 & ISO Ccstoo. 

a«4S W t h^t’'^ FHIlllPS ^ ^ 

FOR SALE— LODESTAR 

•niT Pr» r. 

NAVC0.cl=S. 

has Collins 

ni4-17M-51R-51V-5|X-5IZ 


D«n Piroati, 1 CIS ond D18 
.iib e.oa. > BEECHCRAFT 

Immediate Delivery 

WRI6HT PRATT 4 WHITNEY 

_^R1820 

R2000 R1340 R985 

ENGINE WORKS 

FOR LEASE 

Airline: one u'rorod rrrrCmli'^mrrillTnu. 

. ^Ii'mUrmO Alr,TtV*h”i" 

SPECIAL SERVICES 

AVIATION Industry 

f 1 

FOR SALE 

li 1 

.imiEVtiT-oaNoy. 

Remmert- 

’dcs" 

LODESTAR TWIN BEECH 

a£ ! 


SALE or LEASE 

CESSNA 310 

Remmert -Werner 

RADAR 

PARTS & SUPPUES . 

Sn/KM. att lift. S$4.000._400 houri 
INTIRNATIOHAL AVIATION IKS. INC 
Tcicphona Wti S-2M9 

NAyCO,*j^i, 

loanfiR** biech” ^ 

"Take a Heading for Reading" 

FOR TBE BEST 

MAINTENANCE-OVERHAUL- MODIFICATION -INSTALLATION 
READING AVIATION SBRVICBo INC. 

anjyieieAi. ArspriKT phAoo B-wu mBADirm. ramiBn.TAiru 
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MANUFACTURING COMPANY 




Gulf announces a 


New Aircraft Engine Oil 

. . - proved 5 ways better! 



1 . Improves internal engine cleanliness 

2. Minimizes sludge and oil inlet screen 
deposits 

3 . Lowers rate ol parts replacement due 
to wear 

4. Low pour point for ease of starting 
even under severe winter temperatures 
Increases periods between engine over- 
hauls 

N ew gulf aircraft engine oil is 
available in four S.A.E. grades (30- 
40-50-60i to provide packaged straight 
mineral aircraft engine oils for iolii radial 
and horizontally opposed engines used in 
commercial service. 

You can count on getting trouble-free 
service from Gulf’s new Aircraft Engine 
Oil. It has been extensively flight service 
tested in all types of air-cooled engines by 
private operators, executive fleets and 
airlines. 

These operators report cleaner oil inlet 
screens, remarkable freedom from piston 
ring and valve sticking and reduced rock- 
erbox coking. It ail adds up to the fact 
that Gulf's new high-quality Aircraft En- 
gine Oil gives maximum operating effi- 
ciency and increased periods between en- 
gine overhauls. 

So the next time your plane is serviced 
make it new Gulf Aircraft Engine Oil and 
find out for yourself. 


Gulf Oil Corporation • Gulf Refining Company 
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RegionalCarriersWinNewWestemRoutes 


Wasliington — Greater competition 
and a strengthening of western regional 
carriers are the major iactors in the 
Civil Aeronautics Board Denver service 
case decision. 

The Board went beyond the recom- 
mendations of its examiner in tlie case 
(AW Aug. 8, p. 99) and added com- 
petition between United Air Lines and 
Trans World Airlines at Denver and_ 
Kansas City to the new routes suggested 
for Continental Air Lines and Western 
Air Lines in the examiner’s report. 

Here are the new rootes and serv- 
ices awarded; 

• Continental, a new route between 
Chicago and Los Angeles via Kansas 
City and Denver. 

• W^m, a Denver to San Fran- 
tisco/Oakland route via Salt Lake City 
and Reno. 

• Denver is added to Trans World Air- 
lines’ transcontinental route. 

■ Kansas City is added to United Air 
Lines’ transcontinental route. 

■ American Airlines’ rmite structure is 
adjusted to permit nonstop service be- 
tween Chicago and San Francisco/Oak- 
land. 


At the same time, CAB issued a de- 
cision supplementary to the New York- 
Chicago case adding Pittsburgh to 
United's system. The new United 
service at Pittsburgh, subject to a long- 
haul restriction, is designed to improve 
service between Pittsburgh and points 
nest of Chicago. 

Fellows CAB Trend 

The Board also ordered an investiga- 
tion to determine whether the present 
restriction on American, Unit^ and 
TWA against operational stops at points 
not in their certificates should be lifted. 

The routes awarded Continental and 
Western follow a trend toward strength- 
ening the position of regional carriers 
which appears to be developing in CAB 
treatnrent of the major route cases 
which are before it this year (AW Oct. 
10, p. 115). According to the decision 
in the Denver case, these route awards 
were made to impros'c regional service 
in the area betsveen Chicago and the 
West Coast, and they can substantially 
strengthen the positions of the two 
small trunklines, especially that of 
Continental, 


The Board estimates that the new 
route will mean an additional $5,852,- 
000 in revenue and a $200,000 reduc- 
tion in subsidy for Continental. 
Western should have a profit of about 
$1 million on its new Denver-San 
Francisco route, according to the CAB. 

Both carrieis are restricted in their 
new services. Continental’s flights be- 
tween Kansas City and Chicago must 
originate in Los Angeles, and the carrier 
cannot operate single plane service be- 
tween Chicago and points south of 
Kansas City. Single plane service to 
points on the new Los Angcics-Chicago 
route cannot be operated from points 
south of Denver. 

Reverses Examiner 

Western is prohibited from operating 
a through plane service between San 
Francisco and Reno and points other 
than Denver which are nortli or cast of 
Salt Lake City. 

CAB rcveiW the examiner’s finding 
that a Continental-Capital Airlines 
interchange answers the need for 
new transcontinental service at Denver 
and Kansas City. The Board prefers 
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WHAT DO YOU KNOW ABOUT AVIATION... 



Who Was the Father of Jet Aviation? 


Far back in 1909, a young Frenchman decided that 
there could be a difierent type of aircraft other than the 
then currently accepted "kite" models. Putting 
his ideas to work, he built a plane powered by a 
turbo-propulsor. with a fuselage of 
slender silhouette, a delta-form tail assembly, a 
retractable landing gear and wings of polished 
plywood. In April, 1910, his revolutionary 
plane took off — and flew. The young man's 
name was — and is — Henri Coanda. 


Today his ideas have reached fruition in the 
modern age of jet transportation. Still active, he 
typifies the spirit that has kept France to the 
fore of international aviation . . . the spirit that 
has enabled Air France to successfully serve 
the people of 76 countries for 37 years. 


The frit Jet nirerafl. 


The iel lurhine «/ the CeaitJa meter 
Jeiifited in 1909. 
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adding the points to TWA and United. 

The Board said the proposed inter- 
change would be inferior to a single 
carrier tran.scontinental serr’ice as indi- 
cated by schedules submitted by Capital 
and Continental which would offer "a 
milk ran type of service.” 

The Board also expressed the fear 
that the problems of developing new 
regional service and transcontinental in- 
terchange serv ice might result in Conti- 
nental concentrating on one to the 
detriment of the otlier. 

Coach Promotion Factor 

In choosing TWA and United, the 
Board said the examiner didn't go far 
enough in giving Denver a second trans- 
continental sendee but was too con- 
cerned with protecting the regional 

A major factor in the choice of TWA 
over American for the new Denver serv- 
ice lies in the fact that TWA is a more 
vigorous promoter of aircoach services, 
and the CAB Ends that Denver needs 
bettor development of its coach poten- 
tial, cspeciallj’ to such points as New 
York and Washington. 

TWA’s authority to serve Denver 
is restricted so that Denver can't be 
sened on the same Sight with Kansiis 
City or St. Louis. Traffic between Den- 
ver and Los Angeles and San Krancisco 
is subject to 3 long-haul rcstrictien. 

The CAB ffnds mat Kansas City, like 
Denver, needs improved transconti- 
nental as well as regional sendees. Cer- 
tification of United at Kansas City gives 
that city its first single plane service to 
the Pacific Northwest and will offer the 
first competitive single plane setvdcc to 
San Francisco, United and Continental 
will be able to offer competitive service 
from Kansas City to Los Angeles. 


United is restricted from serving 
Kansas City on flights serving Denver 
or Chicago, protecting Continental and 
Braniff from traffic diversion. 
Competition Need Cited 
The CAB discounts the diversion to 
be suffered by United and TWA from 
this invasion of points that arc historic- 
ally their private preserves. The Board 
figures that what United loses to TWA 
at Denver it will pick up from I'WA 
at Kansas City and vdcc versa. 

The modification of .^merican’s cer- 
tificate to petmit nonstop service be- 
tween Chicago and San Francisco is 
the result of a CAfi finding tirat the 
route needs a third competitive nonstop 
service. Currently, American has to 
make a slop at Tulsa, Dallas/Ft. 
Worth or a point farther west. 

Tile Board rejects proposals for 
American nonstop authority between 
Los Angeles and various points east of 
Chicago, particularlv Detroit. The 
Board feels that a Detroit-Los Angeles 
nonstop service for American would 
overshadow the recent one-stop authori- 
zation for the route given to TWA in 
the New Yotk-Chicago case. 

North American Rejected 
As in the New York-Chicago case, 
CAB rejected the application o1 North 
American Airlines tor a certificate. In 
addition to the reasons named in the 
New York-Chicago case— largely unfit- 
ness based on violations of the Civil 
Aeronautics Act-the CAB details op- 
erational factors which led it to turn 
down the North American bid- 

Tlie Board points out that the non- 
scheduled carrier couldn’t supply the 
through service to eastern points found 
requited for Kansas City and Denver. 


Also, North American would be more 
interested in the long-haul business on 
the western routes and wouldn't provide 
Ihe proper regional hpe service, uccoid- 
ing to CAB- North American has an- 
nounced it will appeal the Board’s de- 

'^’’cAb" V^ee ' Chairman Josopli P. 
,\dams disagreed with tlie majority 
treatment of North American. Since 
basic issues in the case are under court 
review, he would defer action on the 
nonschcduled carrier’s application until 
the courts have readied their decisions. 
Dissenting Views 

A dissent from the majority opinion 
was filed by members Chan Gurney and 
Ilannat Denny on two issues. They feel 
that the extension of Continental to 
Chicago and T\VA from Denver to San 
h'rancisco ■■represent illogical and eco- 
nomically unsound route extensions." 

According to the dissent, extension 
of Continental to Chicago offers no 

the public, and the competition of other 
stronger canieis on tlic routes will mean 
losses to Continental. 

Referring to tlic fact that Conti- 
nental lias been described as a regional- 
local service carrier, Gurney and Denny 
painted out that the carrier is now sud- 
denly converted to a long-haul operator 
and said "sucli n metamorphosis cannot 
be succcssfullv accomplished in one 
giant step, and it docs the small re- 
gional carrier a disservice to attempt 
it." 

On flic Denver-San Francisco route 
awarded to TWA and Western, the dis- 
senting members said that there is 
room for only one of the two carriers, 
and the route should be awarded to 
Western. 


AVIATION 


imtier 21, I95S 


101 



RoUs-Kojce built thejirst 
propeller turbine aero engine tojfy. 
ie 

A Rolls-Royce propeller turbine 
engine was thejirst to be o^cially approved 
Jor civil aviation. 

★ 

The only propeller turbine engined airliners 
in service in the world are powered by Rolls-Royce Darts. 
★ 

Rolls-Royce Dart engines have run 
nearly 600,000 hours on airline service. 

★ 

Dart engines arejlying over 2,000 hours every day. 




ACC Group Proposes Integration 
Of Civil Airways, Air Defense 


Washington— An air traffic control 
concept based on peacetime integration 
of military air defense equipment and 
civil airways to form a common naviga- 
tion system has been proposed to the 
Air Coordinating Committee by its 
Special Working Group 13. (A similar 
proposal was recently made by the tech- 
nical director of USaF Rome Air De- 
velopment Center, see AW Nov. 7, 
p. 17.) Other proposals include: 

• Visual Flight Rules will not apply in 
areas where the density of traffic and 
the speed of aircraft necessitates the 
use ot positive Instrument Flight Rule 
controls regardless of weather. The 
SWG-13 report notes that improve- 
ments in air traffic control is necessary 
in these areas before instrument rules 
can be applied without economic and 
operational penalties to the users of the 

• The Common System concept must 
pemiit development of a traffic control 
service compatible with all aircraft using 
the airways and pilot capabilities. This 
is the first time that a Federal group 
has recognized the steadily widening 

ap between the performance capa- 

ilities of different classes of aircraft 
and the proficiency of pilots flying them. 

• CoDtinuatioD of and interim traffic 
control system which tvould include use 
of both nrilitary and civil radar to 
expand coverage; use of direct pilot- 
tooantroller voice radio communica- 
tions; application of improved methods 
of transferring and displaying control 
data. 

• Priority is given to extending radar 
control to cover large, multiple-air- 
port terminal areas and high density 
enroute areas. Key to successful early 
use of long-range radar, the group 
said, is a combination of a large scale 
blow-up of a radar display that is bright 
enough to be used in conjunction with 
a simplified posting system. 

• Interim relief of the traffic control 
problem does not call for new develop- 
ments since there are now available 
devices that can be rushed into early 
use. The interim system should have 
such advantages as permitting reduced 
separation of aircraft to break control 
bottlenecks; greater flexibility in routing 
which will provide the required capa- 
bility of area traffic control; efficient 
integration of jet traffic with conven- 
tional piston powered aircraft. 

The group was particularly careful in 
its recommendations regarding different 
classes of aircraft and pilot capabilities. 
The report said the revised Common 
System must consider the need of difler- 
ent users by providing: 


• A segment of the overall airspace 
designed to handle users with minimum 
equipment; 

• A s^ment of the airspace to provide 
separation for the fully equipped user; 

• Separate airports for different cate- 
gories of traffic in areas of high density. 

The final decision on the SWG-13 
report is dependent on the reaction of 
NAV-Panel of the ACC. The panel 
has until Dec. S to evaluate the report. 
The group was headed by Sam Saint, 
a former American Airlines pilot now 
on the Air Navigation Development 
Board. 

Two basic facts were accepted by the 
group before they investigated air traffic 
control: 

• Needed improvements in air traffic 
control are not being developed and 
adopted quickly enough to keep pace 
with the increasing demands of the 
system. 

• An unfavorable babnee between the 
demands on the system and operational 
capability exists. 

Specific operational limitations, the 
report said, include: 

• Deby and dismption to operations 
exceed tolerable limits, in spite of major 
improvements made in air traffic control 
over the last few years. 

• Essential military operations are Suf- 
fering interference where training, 
tactical and other missions must be 
accommodated by the Common System. 

• The present Common System is not 
capable of handling in a satisfactory 
manner the steadily increasing militarv 
jet traffic and integrating the traffic with 
the aircraft operating at the lower alti- 

• Means for integrating high density 
helicopter operations svith Other types 
of traffic have not been developed. 

• Air space is used inefficientlv in the 
present control operation, with the ex- 
ception of those limited areas where 
radar control is now in effect. 

• Sharp decreases in svstem capacity 
result when an unanticipated cKange 
in traffic flow is caused by a change 
in the weather or other circumstances. 

SAS to Order U. S. Jets 
For Transpolar Route 

Los Angeles— Tore H. Nilcrt, presi- 
dent of Scandinavian Airlines Systems, 
Inc., announced last week that the air- 
line will soon announce an order for jet 
transports. They will be placed in serv- 
ice on its transpolar route in 1960. 

SAS holds space on jet assembly lines 
of both Boeing Airplane Co. and Doug- 
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las Aircraft Co. but is expected to make 
its decision in favor oi the Douglas 
DC-8. 

The Scandinavian airline has 14 
Douglas DC-7Cs on order which will 
be placed in service on the Los Angeles- 
Copenhagen route next year, cutting 
the present flight time by nearly seven 
hours. Jet transports will reduce it by 
six more, Nilcrt said. 

Nilcrt also repotted that since SAS 
polar flights were begun a year ago. load 
factors on the polar route have averaged 
73% in both directions. The operation 
was in the black after only six months, 
he said. 

SAS plans to begin daily flights over 
the polar route by next summer and also 
will continue the tourist service inaugu- 
rated in the bst month. Nilert reported 
100% completion of all flights on the 
route with better than 90% on-time 
arrivals in Los Angeles and Copen- 

CAB to Investigate 
Interline Agreements 

Civil Aeronautics Board has ordered 
an investigation to determine whether 
interline agreements should be encour- 
aged between the domestic segments 
of U-S. carriers and foreign carriers 
which are not members of International 
Air Transport Assn. 

The investigation resulted from a 
case involving National Airlines and 
Transportes Aereos Nacionales of Hon- 
duras. National cancelled an interline 
agreement for through passage over its 
domestic segment and TAN, presum- 
ably on the grounds that the resultant 
combination fares were below mini- 
mums established under lATA resolu- 
tions. TAN objected to the Board that 
lATA minimum fares “cannot properly 
be interpreted as covering the combina- 
tion of a fare for a domestic segment 
with a non-IATA foreign carrier’s 
fares . . .” 

Since most U.S. domestic operations 
are bv lATA members, CAB warned 
that lATA resolutions "may effectively 
restrict the opportunity of non-IATA 
carriers to sere non^ateway points in 
the U.S- bi' combination over domestic 
segments’’ and ordered an investigation 
as to whether this is in the public 

MexicanaBuys DC-7Cs 

Mexicana dc Aviacion, affiliate of 
Pan American World Airways, last week 
announced the purchase of four DC-7C 
60-passcngct transports from Douglas 
Aircraft Co. for delir’crv during 1957 
end 1958 

Airline officials say the new planes 
will reduce the flying time on its Los 
Angelcs-Mexico City route by an hour. 
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HERE ARE FACTS WHY 


DME IS A SAFE INVESTMENT 


There her been so much smoke and confusion about funice 
navigation systems that the airspace is apt to be £lled with 
ideas instead of navigation signals. 

The situation has understandably bewildered aircraftowners 
and given them cause to wait and see— even though they 
realize that a navigation system which gives them both 
distance (rho) and bearing (theca) would greatly simplify 
their cross<Quncry navigation and IFR operations. 

These facts ace now clear and cannot be disputed: 

1. The VOR/DME system is fully developed providing 
highly dependable and extensive service. Congress has 
appropriated funds for continuation of this system. There 
are 2}1 DME's in operation now and 175 more on site ready 
to be turned on when additional funds become available. 

2. CAA, in its 5 year navigation program proposal just 
made public, calls for 383 mote VOR's and 648 additional 
DME's. 

3. The Ait Coordinating Committee, whose recommenda- 
tions generally sec National Ait Policy, has assured DME 
operation for years to come. ANDB's decision earlier this 
year was not to adopt Tacan, merely to investigate its 
possible use in the Common System. 

4. Tacan is still in a very experimental stage as a common 
system element. In its present form it is strictly a tactical 
navigation equipment. Conservative estimates say chat four 
years would be required to re-engineer ground equipment 
for satisfactory civil airway use. No satisfactory design for 
airline or small aircraft Tacan has been demonstrated. 
Tacan does noc provide voice communication or ILS ap- 
proaches and these functions would require separate equip- 
ment if Tacan were adopted in its present form. 


5. Implementation of such a system on the airways to the 
same level of operation as VOR/DME today would require 
eight to ten years. This has been confirmed by CAA. 
ANDB and lATA. 

6. There is no argument in any quarter as to the reliability, 
accuracy, or dependability of present-day DME. It is recog- 
nized by all as being equally accurate as any ocher distance 
measuring system. It has been completely "de-bugged" and 
backed by a nation-wide service. 

7. New, authorized DME approach procedures ore already 
being published in the Airman’s Guide and are being 
incorporated in the Jeppesen Manual as fast os released. 
These DME approaches permit lower mlnimums in many 
cases where terrain clearance has been a problem, reduce 
to a minimum let-down procedures, greatly expedite instm- 
menc operations. Australia has made DME mandatory for 
airline operations and pilots report DME far more accurate 
than older systems of using cross-bearings and even fan 
markers for position indication, 

8. The conclusion which can be drawn by any clear-think- 
ing aircraft user is that: 

• No other system can possibly supersede DME 
for a decade. 

• VOR/DME provides today and in the years to 
come a highly superior navigation system with 
continuous position indication without estimate, 
calculation or guess-work. 

a Highly reliable, light-weight airborne DME is 
available today. 

• Anyone installing DME in his aircraft can be 
assured beyond any question of doubt of getting 
a full span of usefulness out of his DME with 
DO danger of rapid obsolescence. 


narco 


Ifyouwould like more informationon Norco Model UD f-1 A OME see your nearest Norco dis- 
tributor, factory-approved service center or write to NottonalAeronouticolCorp., Ambler, Po. 


Rizley Proposes Board Reforms 


Civil Aeronautics Board Chairman 
Ross Rizley has proposed a number of 
changes and reforms for his agency in 
his first major speech since he took 
office last March. 

Rizley called for a return to the 
basic pttnciple of public need in deal- 
ing with route cases and other CAB 
matters in a speech at Enid, Okla. 
Here arc Rizley’s recommendations: 

• Revision of the Civil Aeronautics 
Act to restrict the Ashbacket doctrine 
(AW Nov. 7, p. 110). 

• Amendment of the Act to permit 

a uestions of fitness, willingness and 
aility to be determined separately 
from cases involving questions of pub- 
lic need. 

• Reexamination of the Act to bring 
a sharper focus on the public con- 
venience and necessity in fact as well 

• Familiarization of Board and staff 
members with actual operations of the 
airline industry. 

■ Closet coUaboration between Gov- 
ernment and industry in negotiation 
of bilateral agreements. 

• An annual assembly of industry rep- 
resentatives to meet with the Board to 
discuss current aviation problems. 

Rizley said that the true issue of 
public convenience and necessity tends 
to become subordinated to arguments 
over which orrier should perform new 
services. 

The chairman favors revision of the 
Ashbacket doctrine because by empha- 
sizing the private tights of carriers, 
it de-emphasizes the public need for 
new service and tends to make cases 
so large and unwieldly that "it becomes 
impossible to arrive at a fully reasoned 
and integrated decision.” 

In the long run. the effect of this 
is to give an advantage to the larger 
carriers which can better afford to 
prosecute a drawn-out proceeding, ac- 
cording to Rizley. 

Rizley also criticized the industry 
and Congress for the extrajudicial pres- 
sures brought on the Board to favor 
specific points of view in considering 
decisions. He said the pressures ace bad 
for both sides, since the Board is con- 
stantly harassed and may overreact to 

Rizley suggested an educational pro- 
gram which would include visits by 
the CAB staff to airline installations. 
He defended the policy of using free 
airline transportation to accomplish 
this in view of CAB travel budget 
limitations, 

A second educational suggestion was 
that an industry advisor be included on 
the U. S. negotiating teams which make 
bilateral agreements with other gov- 
ernments. He also suggested that in- 


dustry representatives and others asso- 
ciated with aviation form an Advisory 
Assembly on Aviation to confer with 
the Board on general aviation issues. 

Seaboard Proposes 
New Financing Plan 

Seaboard and Western Airlines pro- 
poses to turn its equipment financing 
over to a newly-organized fimi, Air- 
World Leases, fbmied by principals of 
North American Airlines, and has re- 
quested approval of Civil Aeronautics 

Fifty per cent of Air-World’s stock is 
divided equally (12.5® each) among 
those four officials of North American: 
Stanley Weiss, James Fischgrund, Jack 
Lewin, Roscoc R. Hart. The other 50% 
stock is held by Intercontinental Finan- 
cial Corp. 

Seaboard's application to CAB pro- 
posed that Ait-World purchase two 
DC-4s from Seaboard for SI. 5 million 
and acquire Seaboard's contract with 
Lockheed Aircraft Corp. for Super Con- 
stellation aircraft. Seaboard would lease 
the DC-4s for four years, with option to 
buy, and would lease the Constellations 
for seven years, with option to buy. 

F.B.I. Says Sabotage 
Behind United Crash 

U.S. airlines last week found them- 
selves confronted by an incident they 
had long feared— the successful sabotage 
of an American airliner. 

There had been aborted attempts 
(i.e., in Los Angeles five years ago), but 
23-year-old John Gilbert Graham was 
the first to actually send a U.S. airliner 
down in flames with a crudely-fashioned 
timebomb. The crash of the United 
Air Lines plane outside Denver on Nov. 
1, took the lives of all 44 persons 
aboard. Graham’s motive: to collect a 
537,500 travel insurance policy he had 
taken out on his mother, one of the 




The crash and Graham’s subsequent 
arrest highlighted the airline industry's 
lack of any real method (other than 
s'isual) of screening baggage and cargo. 
Immediately after the arrest, Civil 
Aeronautics Administrator Fred B. Lee 
went into conference with F.B.I. direc- 
tor J. Edgar Hoover to discuss "various 
types of preventive action ... to detect 
explosives concealed in luggage,” but 
there was little likelihood that any 
would be found within the immediate 

Probably the best deterrent will be 
Graham's speedy arrest and the pos- 
sibility of a just-as-speedy conviction. 

TWA Places Order 
For Eight Super Gs 

Trans 5Vorld Airlines last week an- 
nounced an order for eight additional 
Lockheed Super G Constellations with 
deliveries beginning next June. 

TW.A first placed Super G airliners 
on its transcontinental routes last April 
and has 20 of the aircraft in service at 
the present. 

Its total of Super and Standard Con- 
stellations stands at 101. 

The delivery of the eight new Super 
Gs will precede that of the previously 
announce S70 million order for 24 
1649 Super Constellations (AW April 
25, p. 117) which is scheduled to begin 
in early 1957. 
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LOCKHEED AIRCRAFT CORPORATION REPORTS . . . 

“G-E GROUND POWER UNITS GIVE 
US COMPLETE DEPENDABILITY” 


43 G-E FREQUENCY CHANGERS NOW 
IN USE AT MARIETTA, GEORGIA PLANT 

Four years ago, Lockheed’s Georgia Division pur- 
chased their first G-E frequency changer, They were 
looking for a portable ground power unit to furnish 
400-cycie current with close voltage regulation and 
complete reliability. Results were so satisfactory with 
this first unit that they immediately placed an order 
for 20 additional units. Since then. General Electric 
has delivered. 22 more Frequency Changers to Lock- 
heed, bringing the total in use at Marietta to 43. They 
are used in the laboratory developing and testing 
new devices: on the factory floor where manufactur- 
ing, assembly, and modifications are in progress: and 
on the flight line for checking instruments and elec- 
tronic equipment. 


V. O. CAMPBELL, ELECTRONIC STAFF SPECIALIST 
AT LOCKHEED says. “We have found in G-E Fre- 
quency Changers the high degree of accuracy and 
complete reliability necessary in the assembly and 
testing of the B-47s which we are building for the 
Strategic Air Command of the U.S. Air Force.’’ 

PIONEERS IN DEVELOPING AND MANUFACTURING 

aviation equipment and ground power supplies. 
General Electric is prepared tp help solve your 
problems, G-E Aviation Specialists are ready to assist 
you by specifying standard units which will serve 
your needs, or engineering proper equipment for 
specific conditions. For further information, contact 
your nearest G-E Apparatus Sales Office, or write 
General Electric Co., Section 614-3, Schenectady 5, 
New York. 


GENERALS ELECTRIC 


CAB ORDERS 


GRANTED: 

Capital Aiiiincs an exemption to provide 
hee transportation to technical aptcsciila- 
tives of Vickers-Armstrongs, Ltd. and Rolls- 
Roset Ltd. 

Leave to inlcocne in the North Central- 
Lake Central acquisition case to Detroit and 
Detroit Chamber of Commerce. 

North Central Airlines permission to 
serve Chicago's O’Hare Airport. North Cen- 
tral is deni^ authority to serve O’Hare and 
Midway .Airport on the same flight. 

Caribbean Atlantic Airlines permission to 
serve Ponce, Puerto Rico. 

Pan American World Airways an exemp- 
tion to perform hvo direct roundtrip Riebis 
between Honolulu and Tafima. American 
Samoa, in addition to its scheduled South 

icific services via Canton Isbnd. 


Leave 


: in the i 


s on Norlhwi 
rnd service between Dctroi 
f and Pittsburgh 


Airlit 


Iving 


d ae« 


d Pittsburgh to Capital Airlines, 
Air Lines, Trans World Airlines 
and United Air Lines. 

APPROVED; 

Mohawk AiiUncs’ loan-purchase 


Northeast A 


COHM 


I 240 fr. 


« relating Ic 
1 Northeast, 


e of a 


Inti 


ating to 


rking relationships between 
Dcrnacki, Helen Beraacki. Peter A 
nacki. Inc., and Cioss-World Tras-el A 

Eugene S. DiiQeld to the board of di 
of Lake Central Airlines. 


E roposed by the Board in show cause ordei 
IT the period starting Oct. 1. 

Trans-Texas Airways authorized to sus- 
pend service at Coleman, Tex., until airport 


1 . 19;6, in the I 


itended for an rndeSnite period. 

rerations set at the rates ptemosed bv the 
order for the period 

revious Board order 


Board in its show cause 
starting Dec. 51, 1954. 

Modilication of a p 
approving an Internat 
. agree! 


rtently i 


icluded. 


nguage 


inad- 


Brani'ff / 

tinnal operations set at the rates proposed 
bv the Board in its show cause order for 
ttic period starting Dec. 31, 1954. 
DENIED; 

North Central AftUncs' application for 
temporary exemption to provide air service 
between Midway and O'Hate Airports. 



How to keep informed on the 
of 

your business 



At your FDiGBit TIPS, issue after issue, 
is one of your richest veins of 
job information — advertising. 

You might call it the “with what” type — 
which dovetails the "how” of the editorial pages. 
Easy to read, talking your language, geared 
specifically to the betterment of 
your business, this is the kind of practical 
data which may weU help you do a 
job quicker, better — save your company money. 
Each advertiser is obviously doing 
his level best to give you helpful information. 
By showing, through the advertising pages, 
how his product or service can benefit you 
and your company, he is taking his most 
effleient way toward a sale. 

Add up all the advertisers and you've got 
a gold mine of current, on-the-job information. 
Yours for the reading are a wealth of data 
and facts on the very latest in products, 
services, tools . . . product developments, 
materials, processes, methods. 

You, too, have a big stake in the 
advertising pages. Read them regularly, 
carefully to keep job-informed on the 
“with what" part of your business. 

McGRAW-HILL PUBUCATIONS 
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Best for meeting customer demand... all year round 

United Air Lines Air Freight 


Many businesses first learned the advantages of 
United Air Lines Air Freight by using it to "fill in” 
inventories during peak buying seasons. 

Now they use it profitably and enthusiastically 
throughout the entire year for many other good 
reasons— to maintain a better control of inven- 
tories ... to improve customer service ... to obtain 
higher prices through better service ... to reduce 
the number of cancelled orders through faster 
delivery ... to protect the condition and appear- 
ance of goods at destination by reducing in-transit 


damage . . . and to bring down the cost of packing, 
crating and warehousing. 

Why not plan to use United Air Lines Air 
Freight regularly during the coming year? The 
cost is lower than you might think. For example, 
a leading dress manufacturer ships children's 
dresses coast to coast for only about 14^ eachl 

Remember, too, only United offers Reserved 
Air Freight space on all equipment— not only over 
its own routes, but world-wide through connect- 
ing airline agreements. 
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Capital Promotes Theatre Charters 


Washington— Capital Airlines has 
started a novel promotion campaign 
with a theatre airlift. Capital carried 
three plane-loads of theatre-goers from 
Pittsburgh to New York in a Show 
Plane package deal that included four 
Broadway shows and other entertain- 

The airline is joining local theatre 
groups and newspapers in a campaign 
to tap markets which have been suc- 
cessfully promoted by the railroads in 
the past. 

According to Capital's assistant sales 
promotion manager, Hugh Jacox, the 
first theatre trip was well received, and 
the airline plans a year-round program 
of trips from points outside the New 
York area. 

The first Show Plane was a $89.1 J 

E ackage trip in early October offered 
y Capital in conjunction with the 
Pittsburgh Post-Gazette and the Coun- 
cil of the Living Theatre. The 180- 
passenger limit was subscribed early in 
the promotion campaign, and 250 appli- 
cations had to be returned. 

View Four Shows 
For the $89.15 fare, the Pittsburgh 
subscriber got three days in New York 
with all expenses paid except meals. 
Included in the package were orchestra 
seats to four Broadway shows chosen 
by the drama critic of the Post-Gazette, 
saving the passenger a brush with the 
inevitable ticket scalper often encoun- 
tered by visitors to New York. 

The theatre airlift— three DC-4s— 
left Pittsburgh at noon Mondav, Pas- 
sengers lunched on the airplane, and 
checked into the Statlei Hotel on 
arrival in Nesv York. They attended a 
cocktail party Monday evening to get 
acquainted with each other and meet 
stars of some of the shows they were 
to see. Later, they attended “Cat on 
a Hot Tin Roof." 

The Tuesday program featured a spe- 
cial luncheon at Sardi's, a theatrical 
restaurant, and say "Plain and Fancy” 
in the evening. 

On Wednesday, the Pittsburghers 
saw a matinee of "Damn Yankees”, 
checked out of the hotel, then went 
to an evening performance of “Witness 
for the Prosecution” while Capital 
transferred their luggage to the airport 
for the return trip to Pittsburgh. About 
a third of the group decided to delay 
their return home, which they could 
do under the terms of the Show Plane 
package. 

Plan Future Trips 

Between the scheduled events, the 
Pittsburgh group was on its own for 
meals, sightseeing and any other enter- 
tainment, 


Capital tan the trip as a cost opera- 
tion, figuring the profit lies in the pro- 
motion for the airline. The carrier 
made all arrangements for transporta- 
tion, hotels ana the program of events. 

Reaction from participants in the 
theatre trip has been very good, accord- 
ing to Capital, and plans are being 
made for future trips. The weekday 
fiights help Capital during the slack 
days of the week, and the theatre 0[v 
eiatois like them for the same reason. 
Theatre people also look forward to 
the trips as stimulants for business 
during the normally slack summer 

The next trip is scheduled for early 
December from Canton and Akron, 
Ohio, in conjunction with the Canton 
Players Guild, and Capital is working 
on a trip from Flint. Mich., in January. 


SHOFtTLINES 


► Ait Transport Assn, reports U.S. 
scheduled airlines flew 252,454,000 
revenue ton-miles in September, an in- 
crease of 17.22% over September. 1954. 
Traffic for the first nine months of this 
year was 2,133,117,000 revenue ton- 
miles, 19.47% more than the same 
period last year . . . Passenger fatality 
rate for the year ending October, 1955 
was .62 pa 100 million passenger-miles. 
Domestic rate was .74 and the interna- 
tional rate .05. 

► British European Airways reports a 
25% inaease in traffic last summer. In 
the year ending Sept. 30, 1955, BEA 
carri^ 2,100,000 passengers 667,500.- 
OOO passenger-miles at load factor of 
70.4%. 

► Flying Tiger Line flew 6,301,635 ton- 
miles or traffic in October, an increase 
of 92% over the previous October. 
FTL operated 47.997,435 ton-miles in 
the first ten months of the year, 57% 
more than tfie same period of 1954. 

► Qantas Empire Airways has intro- 
duced tourist fares to its Sidney-Johan- 
nesburg services with combination class 
Super Constellations. Flights leave Sid- 
ney and Johannesburg every other week. 

► Seaboard and Western Airlines flew 
10,911,000 freight ton-miles in the 
first ten months of this vear, a 45% 
gain over the same period last year. 

► United Air Lines reports record traf- 
fic of 362,740,000 passenger-miles for 
October, a 16% increase over October, 
1945, traffic. 



New Suying Guide 
TO AIRCRAFT STEELS 


CHICAOO io, FOK aOOKLn II 

RYERSON STEEL 


Help 

Develop 

Flutter & Vibration 
Aero Design 
Stress Technology 
Weights Technology 
Design Coordination 
Engineering Test 
Lab Coordinator 
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"Risk appraisal 
is our 
business— 


% 


With over a billion dollars of 
insurance in force, we are well 
aware of the risk factor in 
all forms of transportation. 
That’s why we use our own 
company plane to transport 
our executives. It is a Twin 
Beech — powered by depend- 
able Airwork overhauled 
P & WA engines. 

M. 

Chief Pilot 

Life & Casualty Insurance 
Company of Tennessee. 

BRANCHES IN- 
ARLINGTON, ATLANTA, 

MIAMI, NEWARK. P ^ 

Rirwork 

■ ■corporation 
M illville, New Jersey 



EDITORIAL 


Radioactive Role for Civil Air Patrol 


Less than 45 minutes after the 55 hilotoii nuclear 
blast of Operation Cue shattered the desert dawn of 
Yucca Flat last spring, a maroon Stinson piloted by 
William Stead, operations officer of the Nevada Ci\’il 
Air Patrol, flew low altitude precision passes over the 
radioactive ruins of the ghost town built for Civil De- 
fense tests. Aboard Stead’s Stinson were two technicians 
manning radiation detection instruments to measure the 
intensity and scope of the atomic blast's after cffects- 
This was the first use of a civilian aircraft on a radio- 
logical survey mission. Its success opened a new and 
vital role for the Civil Ait Patrol. 

Oak Ridge Search 

A few months ago officials of the Atomic Energy 
Commission's Oak Ridge National Laboratory conducted 
another test in which Civil Air Patrol planes were given 
the job of detecting a live radioactive target secreted 
within a 12-mile radius of the laboratory. With 20 
CAP lightplanes participating, each carrying an Atomic 
Energy Commission technician manning airborne radio 
logical survey instruments, the target was located, its 
level and perimeter of radiation measured and the 
information transmitted to ground crews who marked 
and isolated the contaminated area. 

All of this was done in less than 35 hours total flying 
time by the CAP fleet. 

After the Oak Ridge test Dr. K. Z. Morgan, director 
of the Health Physics Division at Oak Ridge, said; 

"I am convinced that air survey by organizations 
such as the Civil Air Patrol is the only practical way 
of locating rapidly large quantities of fall-out material 
associated with military use of atomic weapons in time 
of war or with accidents involving large quantities of 
radioactive fall-out material. 

“During the past 12 years I have been associated with 
the problems of fall-out and surface contamination 
from radioactive materials. 1 believe these problems 
can be resolved adequately in time of peace and war 
if civilian groups such as the Civil Air Patrol ate 
adequately trained and equipped to locate and appraise 
the hazard." 

Equipment Program 

Civil Air Patrol is now embarked on a program to 
develop its radiological survey capacity. Maj. Cen. 
Lucas V, Beau, who recently retired as national com- 
mander of the CAP, reports that its Illinois wing lias 
begun to equip planes in Chicago with radiation detec- 

)U 


tion instruments and to train crews in their use. Similar 
programs are scheduled for Wisconsin and Oklahoma 
CAP wings in co-operation with state Civil Defense 
authorities. 

Although these preliminary tests of aerial radiological 
survey techniques indicate that much improvement is 
necessary both in airborne instruments and in piloting 
and communications procedures, they also have shown 
that the Civil Air Patrol has an opportunity to add a 
new and vital role to its already substantial repertoire 
of emergency type operations. 

CAP now flys about 62% of the hours devoted annu- 
ally to air search and rescue in the United States and has 
been perfecting its technique on disaster evacuation 
and emergency aid for many years. Among its more 
spectacular demonstrations of the effectiveness of these 
operations were the airlifting of 1,700 pints of whole 
blood into a 900-ft. long athletic field in downtown 
Washington and the transport of a 16-bed field hospital 
into the Philadelphia Navy Yard to cope with simulated 
atomic disasters. All of these operations were con- 
ducted with plane types ranging from the smallest 
Pipers to nothing larger than a Twin Beech, 

5,300 Planes 

In its post-war peritxl, the Civil Air Patrol has grown 
to an organization of nearly 90,000 persons including 
51,000 cadets. It has 12,756 rated pilots and operates 
approximately 5,500 planes and 10,000 radio facilities. 
About 4,800 of its planes are owned by corporations 
or individuals and include the Beechcrafts, Cessnas, 
Pipers and Navions that are standard types in the grow- 
ing fleet of business and pleasure planes. The Air 
Force has contributed some 500 surplus liaison planes 
for CAP use. 

All of the CAP members serve without pay, buy 
their own uniforms and pay a large part of the opera- 
tions costs for their aircraft out of their own pockets. 
USAF pays for fuel and oil expended by CAP planes 
on missions specifically requested by the military services. 

The CAP cadet program for boys and girls over 15 
is one of the most effective operations for keeping alive 
the airminded spirit of vouth that is so essential to 
maintain our aviation leadership. 

It would be hard to find another group in aviation 
who are providing a more effective demonstration of 
the utility of light aircraft or a more selfless devotion 
to the job of helping their fellow citizens in distress. 

—Robert Hotz 
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HELICOPTER INSTRUMENTS AND CONTROLS 
DEMAND SPECIAL DEVELOPMENT 


. , . they've been getting it at Sperry's Flight Research Center. MacArthur Field 


■ One airerjfl of Ihc fleet in Sperry's 
Higlu research progriim is the Sikorskv 
S-55 you sec ubove. This flyiins lahor;i- 
tory is conipleidy equipped with the 
liilcsl in helicopter inslrumcnls and con- 
trols. It is flown hy Sperry test pilots. 


■ As a result of over 10 years' constant 


flight research in this field. Sperry has 
now perfected a new flight control 
.syslcnv which gives precise automatic 
stabilization and control of helicopters 



system Including a flight director has 


heen developed-and. also, a new engine 

■ Write ULir Aeronautical Equipment 
Division concerning your helicopter in- 
.sirumenialion and control requirements. 
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ANNOUNCING... 


the Beryllium Copper ROLLPIN 

Strong . . . highly resistant to corrosion . . . nonmagnetic . . . extremely conductive 


Now you ran use Rollpin to rut assembly and mainteiianre 
costs in a whole new group of applications. A new line made 
of beryllium copper, one of the strongest of the copper base 
alloys, opens the door to a wide variety of uses where re- 
sistance to corrosive attack, good electrical properties and 
other unusual characteristics are required. These slotted 
tubular copper spring-pins can l)e used in assemblies that 
range from plumbing fixtures to electrical instruments, par- 
ticularly in conjunction with other copper base alloy com- 
ponents. 


Rollpin has already established its ability to replace taper 
pins, straight pins and set screws; to serve as a rivet, dowel, 
hinge pin. cotter pin or stop pin . . . eliminating special ma- 
chining, tapping and the need for hole reaming or precision 
tolerances. Driven into a hole drilled to normal production 
standards, it locks securely in place, yet can be readilv 
drifted out and reused whenever necessary. 

Rollpin is available in beryllium copper from .062"-di- 
ameter to .250"- diameter, and in steel and stainless steel up 
to .500"- diameter. 


ELASTIC STOP NUT 



CORPORATION OF AMERICA 


Dept. R35-1 125, Elastic Stop Nut Corporation of America 
2330 Vauxhall Road, Union, New Jersey 

Please send me the following free fastening information: 


Q Data on beryllium 
copper Rollpin 


Street.. 

Ci»y_ 


Q Here Is a drawing of our product. 
What self-locking fastener would you 
suggest? 


replace tapered pins 


